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ing the SRS inoperative).
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NOTE

The SRS includes the following components: impact sensors, SRS diagnosis unit, SRS warning lamp, air bag module, clock spring

andinterconnecting wiring. Other SRS-related components (that may have to be removed/installed in connection with SRS service

or maintenance) are indicated in the table of contents by an asterisk {*}.
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GENERAL INFORMATION

E13BBAE

MULTI POINT INJECTION SYSTEM DIAGRAM

<SOHC-Vehicles built up to November, 1992>
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<SOHC-Vehicles built from December, 1992>
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<DOHC-Except for Vehicles with TCL-Vehicles built up to November, 1992>
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<Vehicles with TCL-Vehicles built up to November, 1991>
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<Vehicles with TCL-Vehicles built from December, 1991 up to November, 1992>
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<Vehicles with TCL-Vehicles built from December, 1992>
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SPECIFICATIONS
GENERAL SPECIFICATIONS

E13CA-
ltems Specifications
Fuel
Tank capacity lit. (U.S.gal., Imp.gal.) | 72 (19.0, 15.8)
Fuel pump
Type Electrical, in-tank type
Throttle body
Throttle bore mm (in.) | 60 (2.36)
Throttle position sensor Variable resistor type
Accele position sensor Variable resistor type
<Vehicles with TCL>
Idle speed control servo Stepper motor type
[Stepper motor type bypass air control method
with fast idle air valve (FIAV) attached]
Idle position switch <Except for Vehicles with TCL> Contact type (with throttle position sensor)
Idle position switch <Vehicles with TCL> Contact type (with accele position sensor)
Engine control unit
Identification model No.
<SOHC> | E2T35777*', E2T60778*’
<DOHC-Except for Vehicles with TCL> | E2T35780*", E2T60776**
<Vehicles with TCL> | E2T35784*", E2T60777**
Sensor
Air flow sensor (AFS) Karman vortex type
Barometric pressure sensor Semiconductor diffusion-type
Intake air temperature sensor Thermistor type
Engine coolant temperature sensor Thermistor type
Oxygen sensor Zirconia type
Vehicle speed sensor Reed switch type
Inhibitor switch Contact switch type
Top dead centre sensor Photointerrupter-type*'
Camshaft position sensor {Top dead centre sensor) Hall element type*’
Crank angle sensor Photointerrupter-type*'
Hall element type*?
Actuators
Control relay type Contact switch type
Injector type and number Electromagnetic 6
Purge control solenoid valve ON/OFF type solenoid valve
EGR control solenoid valve Duty cycle type solenoid valve
Vacuum control solenoid valve Duty cycle type solenoid valve
Ventilation control solenoid valve Duty cycle type solenoid valve
NOTE
(1) The*' symbol is applicable to vehicles built up to November, 1992
(2) The*’ symbol is applicable to vehicles built from December, 1992
© Mitsubishi Motors Corporation  Dec. 1992 PWGE9004-D REVISED
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Iltems

Specifications

Auto-cruise control switch

Resistance
SET 2700 £ 135
RESUME 820 + 41
Auto-cruise control unit
Set error km/h {mph) | 0 3, (0 3e)
Range of speed control km/h (mph) | 40-200 (25-125)
Actuator
Drive system Vacuum type
Stroke mm (in.) | 38-42 (1.5-1.7)
Auto-cruise control vacuum pump
Rated load A | 0.4 or less

SERVICE SPECIFICATIONS

E13CB--

Iltems

Specifications

Standard value .
mm (in.)

Accelerator cable play
<M/T>
<A/T>
Accelerator switch switching point mm (in.)

Fuel pressure regulator pressure kPa (kg/cm?, psi)
Vacuum hose disconnection

Vacuum hose connection

1-2 {0.04-0.08)
3-5 (0.12-0.20)
2-6 (0.08-0.24)

330-350 (3.3-3.5, 47-50)
Approx. 270 (2.7, 38)

Idling speed control (ISC) adjustment r/min
700 + 50
Throttle-position sensor (TPS} adjustment voltage 400-1000 <Except for Vehicles with TCL>
{at curb idle) mV | 580-690 <Vehicles with TCL>
Accele position sensor adjustment voltage 400-1000
(at curb idle) <Vehicles with TCL> mV
Throttle body
Throttle position sensor (TPS) resistance kQ | 3.5-65
Accele position sensor resistance 3.5-6.5
<Vehicles with TCL> kQ
ISC servo motor coil resistance Q [at 20°C (68°F)] | 28-33
Input sensor
Intake air temperature sensor resistance 2.7
kQ [at 20°C (68°F)]
Engine coolant temperature sensor resistance kQ
20°C (68°F) 2.4
80°C (176°F) 0.3
Oxygen sensor output voltage V|06-10
© Mitsubishi Motors Corporation Nov. 1990 PWGE9004
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ltems Specifications

Output actuator

Injector coil resistance Q [at 20°C (68°F)] | 13-16

Purge control solenoid valve resistance 36-44
Q [at 20°C (68°F)]

Vacuum control solenoid valve resistance 36-44
Q [at 20°C (68°F)]

Ventilation control solenoid valve resistance 36-44

Q [at 20°C (68°F)|
Auto-cruise control system

Accelerator cable play mm (in.)
<M/T> 0-1 (0-0.04)
<A/T> 2-3 (0.08-0.12)
Throttle cable play mm (in.) | 1-2 (0.04-0.08)
Auto-cruise cable play mm (in.) | 1-2 (0.04-0.08)
Control Valve, Release Valve resistance Q | 50-60
SEALANTS E13CE-
[tem Specified sealant Quantity

Engine coolant temperature sensor | 3M Nut Locking Part No. 4171 or | As required
threaded part equivalent

SPECIAL TOOLS E130A-

Tool Number Name Use
MB991341 Multi-use tester sub Up to 1993 models
assembly * Reading diagnosis code

¢ MPI system inspection
o Auto-cruise control system
inspection

ROM pack (for
multi-use tester)

(For the number, refer to GROUP 00 -
Precautions Before Service.)

MB991502 MUT-IT All models

¢ Reading diagnosis code

® MPI system inspection

¢ Auto-cruise control system
inspection

ROM pack

16X0607

© Mitsubishi Motors Corporation May 1994 PWGE9004-G REVISED
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Tool Number Name Use
MD998773 Detonation sensor Removal/installation .of
wrench detonation sensor
MB891348 Test harness set e |dle switch and throttle position

sensor adjustment
® Inspection with analyzer

MD998706 Injector test set
MD998741 Injector test adaptor Inspection of injector
MD998746 Clip
MD998463 Test harness ® Inspection of ISC servo
(6 pin, square) ® |nspection with analyzer
MD998709 Adaptor hose Fuel pressure measurement
MB991223 Test harness set for e Inspection of oxygen sensor
inspection ¢ Measurement of terminal

Red harness
voltage

¢ Pin contact

) pressure inspection
White harness harness

= 2 / ¢ Probe for ordinary
c———="

tester connection (for
general connector)

© Mitsubishi Motors Corporation May 1994 PWGE9004-G REVISED
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( START

1. Checking trouble symptom

2. Reading self-diagnosis code

3. Estimating causes of trouble and
setting check item

4. Checking engine control unit input
and output signals

5. Checking harnesses of MP| system
components

6. Checking individual MPI system
components

7. Re-examining causes of trouble and
checking and repairing

8. Confirming completion of repair and
preventing reoccurrence

( END

© Mitsubishi Motors Corporation Apr. 1991

TROUBLESHOOTING Evserate

EXPLANATION OF TROUBLESHOOTING PROCE-
DURES

The effective troubleshooting procedures for troubles of the
MPI system are explained in the following.
1. Checking trouble symptom

® Reproduce the problem symptom and check the con-
tents of the trouble and the conditions under which
the symptom occurs (engine condition, operating
state, etc.).

2. Reading self-diagnosis code

e Read the self-diagnosis code and when a fault code
is output, correct the fault referring to the diagnostic
chart.

3. Estimating causes of trouble and setting check item

o Referring to CHECK CHART CLASSIFIED BY PROB-
LEM SYMPTOMS, determine the check items and
procedures to be followed.

4. Checking engine control unit input and output signals

® Using a multi-use tester or analyzer, check the input
and output signals of the engine control unit.

e |[f the input and output signals are normal, the sensor
input/actuator control is judged as normal. Then,
check the input and output signals of the next check
item.

5. Checking harnesses of MPI system components

e If the input and output signals of the engine control
unit are not normal, check the body harnesses of the
MPI system components and repair as necessary.

e After repair, check the input and output signals of the
engine control unit again. If they are normal this time,
check the input and output signals of the next check
item.

6. Checking individual MP!| system components

e |f the body harnesses are normal but the input and
output signals of the engine control unit are abnor-
mal, check the MPI system components individually
and repair or replace as necessary.

e After repair or replacement, check the input and out-

" put signals of the engine control unit again. If they
are normal this time, check the input and output sig-
nals of the next check item.

7. Re-examining causes of trouble and checking and repair-
ing

e |f the harness check and individual component check
have resulted normal but the input and output signals
of the engine control unit are abnormal, re-examine
the causes of trouble referring to the troubleshooting
hints.

Then, check and repair including other groups.
8. Confirming completion of repair and preventing reoccur-
rence

® Try to reproduce the problem symptom to make sure
that the symptom will not occur again.

e Remove the true cause of the trouble to prevent its
reoccurrence.

PWGE9004-A REVISED
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Connector
at eqmpment side —

6FU1216

Test harness

N Harness
L4

Jumper wire

6FU217

© Mitsubishi Motors Corporation  Nov. 1990

EXPLANATION AND PRECAUTION RELATED TO
HARNESS CHECKING

Connector symbols are described as seen from the ter-
minal end for the connector.

Be sure to use the special tool (test harness) when, for
a waterproof connector, checking while the circuit is con-
ductive.

If a probe is inserted from the harness side, the
waterproof capability will be lowered, thereby caus-
ing/corrosion, so never do so.

When a connector is disconnected in order to check ter-
minal voltage, etc., never insert a probe if the terminal to
be checked is a female pin, because the forceful inser-
tion of a probe will cause improper or incomplete con-
tact.

Also, if there is no test harness that is compatible with the
connector, it the test harness set (MB991348) that can be
directly connected between the terminals may be use.

When a connector is disconnected to check the terminal vol-
tages, etc., never insert a probe if the terminal to be check-
ed is a female pin. Use the special tool (Test harness set:
MB991223) instead. By forcibly inserting a probe, the con-
tact can be damaged.

e When checking for damaged or disconnected wiring of a

harness (open circuit) and if both ends of the harness are
unconnected, use a jumper wire to earth one end of the
harness, and then check for continuity between the other
end and earth. By doing this, you can check for damaged
or disconnected wiring, and, if there is no continuity, the
harness should be repaired.
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; Harness

V4
N

6FUI218

Terminal

at sensor
side

N

<+—O0

Engine
control
unit

6FU1219

© Mitsubishi Motors Corporation  Nov. 1990

® When checking for a harness short-circuit (short-circuit to
earth), open one end of the harness and then check for
continuity between the other end and earth.
If there is continuity, the harness is short-circuited to
earth and should be repaired.

e |f the voitage (power-supply voltage) supplied to a sensor
is not normal, repair the harness.
If the voltage to the sensor is still not normal after the
harness has been repaired, replace the engine control
unit and check again.

PWGE9004



13-12 FUEL - Troubleshooting

ZFUN1178

© Mitsubishi Motors Corporation  Jun. 1993

ENGINE WARNING LAMP (CHECK ENGINE
LAMP)

Among the self-diagnosis items, an engine warning lamp
comes on to notify the driver of the emission contro! items
when an irregurality is detected.

However, when an irregular signal returns to normal and the
engine control unit judges that it has returned to normal, the
engine warning lamp goes out.

Moreover, when the ignition switch is turned off, the lamp
goes out. Even if the ignition switch is turned on again, the
lamp does not come on until the irregularity is detected.
Here, immediately after the ignition switch is turned on, the
engine warning lamp is lit for 5 seconds to indicate that the
engine warning lamp operates normaily.

ITEMS INDICATED BY THE ENGINE WARNING
LAMP

Engine control unit

Oxygen sensor

Air flow sensor

Intake air temperature sensor

Throttle position sensor

Engine coolant temperature sensor

Crank angle sensor

Camshaft position sensor (Top dead centre sensor)

Barometric pressure sensor

Detonation sensor

Ignition timing adjustment signal

Injector

Ignition coil, Power transistor unit <DOHC>

Vacuum solenoid valve <Vehicles with TCL>

Ventilation solenoid valve <Vehicles with TCL>

Caution

Malfunction indicator lamp will come on even when ter-
minal for ignition timing adjustment is short-circuited.
Therefore, it is not abnormal that the lamp comes on
even when terminal for ignition timing adjustment is
short-circuited at the time of ignition timing adjustment.

PWGES004-E REVISED
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© Mitsubishi Motors Corporation  Nov. 1990

ENGINE WARNING LAMP INSPECTION

(1) Check that when the ignition switch is turned ON, the
lamp illuminates for about 5 seconds and then goes out.

(2) If the lamp does not illuminate, check for open circuit in
harness, blown fuse and blown bulb.

SELF-DIAGNOSIS

The engine control unit monitors the input/output signals
(some signals at all times and the others under specified
conditions) of the engine control unit.

When it is noticed that an irregularity has contmued for a
specified time or longer from when the irregular signal is in-
itially monitored, passing a certain number, the engine con-
trol unit judges that an irregularity has occurred, memorizes
the malfunction code, and outputs the signal to the self-diag-
nosis output terminal.

There are 21 diagnosis items, including the normal state, and
the diagnosis results can be read out with a multi-use tester.
(MUT)

Moreover, since memorization of the malfunction codes is
backed up directly by the battery, the diagnosis results are
memorized even if the ignition key is turned off. The mal-
function codes will, however, be erased when the battery
terminal or the engine control unit connector is discon-
nected.

Furthermore, the malfunction code can also be erased by
sending the malfunction code erase signal from the multi-
use tester to the engine control unit with turning the ignition
switch to ON.

Caution

If the sensor connector is disconnected with the ignition
switch turned on, the malfunction code is memorized. In
this case, send the malfunction code erase signal from
the multi-use tester to the engine control unit, and the
diagnosis memory will be erased.

The 21 diagnosis items are provided as follows, and if plural
items are activated, they are all indicated sequentially from
the smallest code number.

Caution

The malfunction code for the ignition timing adjustment
signal is output when the circuit for the ignition timing
adjustment terminal is short circuited. Consequently
when adjusting the ignition timing and the ignition
timing adjustment terminal is earthed, the engine warn-
ing lamp will also illuminate, thus does not indicate an
abnormality exists.

PWGES004
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DIAGNOSIS CHART

Output
preference
order

Diagnosis item

Malfunction code

No.

Memory

Check item (Remedy)

1

Engine control unit

{(Replace engine control
unit)

Oxygen sensor

11

Retained

e Harness and connector
o Fuel pressure
* |njectors

(Replace it defective.)
Intake air leaks

* Oxygen sensor

Air flow sensor

12

Retained

Harness and connector
(If harness and
connector are normal,
replace air flow sensor
assembly.)

Intake air
temperature sensor

13

Retained

Harness and connector
Intake air temperature
sensor

Throttle position
sensor

14

Retained

¢ Harness and connector
* Throttle position sensor

Idle position switch

Engine coolant
temperature sensor

21

Retained

e Harness and connector
e Engine coolant

temperature sensor

Crank angle sensor

22

Retained

Harness and connector
(If harness and connector
are normal, replace crank
angle sensor assembly.)

Top dead centre
sensor

23

Retained

Harness and connector
{If harness and connector
are normal, replace crank
angle sensor assembly.)

Vehicle speed
sensor {reed switch)

24

Retained

# Harness and connector

Vehicle speed sensor
(reed switch)

10

Barometric
pressure Sensor

25

Retained

Harness and connector
(if harness and connector
are normal, replace
barometric pressure
sensor assembly.)

M

Detonation sensor

31

Retained

Harness and connector
(If harness and connector
are normal, replace
detonation sensor)

© Mitsubishi Motors Corporation  Nov. 1990
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Output . o Malfunction code )
preference Diagnosis item Check item (Remedy)
order No. Memory
12 Ignition timing 36 - ¢ Harness and connector

adjustment signal

13 Injector 41 Retained e Harness and connector
e Injector coil resistance

14 Ignition coil, Power 44 Retained ¢ Harness and connector
transistor unit s |gnition coil
(Fc;r (;\IO. )1—4 ¢ Power transistor unit
cylinders
<DOHC>

15 Ignition coil, Power ) Retained e Harness and connector
transistor unit e Ignition coil
(F?r (;\lo. )2—5 o Power transistor unit
cylinders
<DOHC>

16 Ignition coil, Power 53 Retained e Harness and connector
transistor unit e [gnition coil
(F?r (;\lo. )3_6 ¢ Power transistor unit
cylinders

17 A cable from 61 Retained e Harness and connector

transmission
control unit for
transmission of

(If the harness and
connector are normal,
replace the transmission

torque reduction control unit.)
signal

18 Induction control 62 Retained ¢ Harness and connector
valve position (If harness, connector
sensor and induction control

valve are normal, replace
air intake plenum

assembly.)

19 Vacuum solenoid 71 Retained e Harness and connector
V?}Vi_ I " e Vacuum solenoid valve
<Vehicles wi
TCL>

20 Ventilation solenoid 72 Retained e Harness and connector
vzillver:]_ | " * Ventilation solenoid valve
<Vehicles wi
TCL>

21 Normal state — _ _

NOTE

1. Replace the engine control unit if a malfunction code is output although the inspection reveals that
there is no problem with the check items.

2. Codes are displayed according to numerical order.

© Mitsubishi Motors Corporation  Dec. 1991 PWGE9004-B REVISED
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E
=

check connector 2]

© Mitsubishi Motors Corporation Apr. 1991

READ OUT OF MALFUNCTION CODE
PRECAUTIONS FOR OPERATION

(1) When battery voltage is low, no detection of failure is
possible. Be sure to check the battery for voltage and
other conditions before starting the test.

(2) Diagnosis item is erased if the battery or the engine con-
trol unit connector is disconnected. Do not disconnect
the battery before the diagnosis result is completely
read.

(3) The ignition switch should always be turned OFF when-
connecting and disconnecting the multi-use tester.

READ OUT PROCEDURE—USING MULTI-USE TESTER
(MUT)

(1) Read and record the self diagnosis output.

(2) Refer to the diagnosis chart and repair the trouble.

(3) Turn the ignition switch OFF, and then turn it ON again.
(4) Erase the malfunction code.

(6) Recheck that the function is normal.

NOTE
Connect the multi-use tester to the white diagnosis connec-
tor.

DIAGNOSIS ACCORDING TO DIAGNOSIS 2 MODE

(1) Using the multi-use tester (MUT), switch the engine con-
trol unit to DIAGNOSIS 2 MODE.

(2) Test drive.

(3) As previously mentioned in “READ OUT OF MALFUNC-
TION CODE", read the diagnosis code and repair the
trouble.

@) Turn the ignition switch to OFF

NOTE

e By turning the ignition switch to OFF, the diagnosis mode
is switched from DIAGNOSIS 2 MODE to DIAGNOSIS 1
MODE.
<Vehicles built up to November, 1991>

e By turning the ignition switch to OFF, all self-diagnosis
malfunction codes are erased.
<Vehicles built from December, 1991>

(5} Erase the malfunction code.

PWGES004-A REVISED
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MALFUNCTION CHART

Malfunction Starting Idling stability Driveability 2
5
w
% o = 2
Eles 2132 ¢
(T: g 2 %) é:j) & 8 5 ‘ )
El2 2= 512|832 |% 2
gl 2o 125 8 |2 o
2| §5 2|8 2|8 8|8 o g2 ¢
ElE s E 22 el 2 E B 88 8 B
L o |3 E8 22|82 8 8212|582 ¢ D
Inspection item \ 2|8 £S5  E|E S |2 |& & 6 |a <o o
Power supply ad ignition switch IG o P.13-64
Engine control unit earth @a P.13-67
| Fuel pump o @ ® ) oo ORGIORE P.13-68
Air flow sensor (AFS) 1 @) @ 07 ®E |66 @ [ P.13-71
Air intake temperature sensor 7 ® @D ® @ @R P.13-74
Barometric pressure sensor @ ® ©) P.13-77 |
Engine coolant temperature sensor eE|lOn6E |le3on ®a ® P.13-79
Throttle position sensor (TPS) e @ P.13-82
Idle position switch on|lenen P.13-85
doad: contte sencon | |@m o 3 P 13901
P.13-92
Crank angle sensor ®E O ® ® P 13.94-4
Ignition switch ST (M/T) @@ @ @ P.13-95 |
Ignition switch ST and inhibitor switch (A/T) @@ 6 @& ® P.13-96
Vehicle speed sensor ‘ ® ® P.13-98-2
Power steering fluid pressure switch ® P.13-100
Air conditioner switch and air conditioner relay @ ' P.13-102
Detonation sensor @®m P.13-104
Electric load switch ® P.13-106
Fan motor relay {radiator fan, condensor fan) @ @ B P.13-108
Induction control valve position sensor @4 @ @ P.13-108-2
Oxygen sensor . @ P.13-110
Injector @ @ o 0D o of ® | P13113
Idle speed control (ISC) servo ® B |om ® P.13-113
Ignition coil and power transistor ) ® @ 1 ewm o m ® 6 [ Pa3122
| Purge contral solenoid valve o ' | i Pazazz
EGR control solenoid valve ® [8 ® [8] @ [ P.13-128-1
Vacuum solenod valve <DOHC-Vehicles with TCLs enlesloon | | P.13-129
Ventilation solenoid valve <DOHCVehcles with TCL> 1 ® m @ @lk@@ W 7 P.13-132
Variabte induction control servo {DC motor) ®E G E P.13-134
Fngine transmission overall control signal <DORC A/l > @ @G 6 | P.13-136
Nlringimre }ransm\ss»on overall control signal <SOHC A’I; @B N® P13-137-1
Traction control signal <Vehicles with TCL> DEGR (oI FHORD) ® @ P.13-138
Fuel pressure ® @& |[@@ @ @ ®E G aE|® ® P.13-140
(O: Hot engine (Encircied numbers indicate inspection order.)
I Cold engine {Numbers inside a square indicate inspection order.)
@ Mitsubishi Motors Corporation  Dec. 1992 PWGE9004-D REVISED
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PROBLEM SYMPTOMS TABLE (FOR YOUR INFORMATION)

ltems Symptom
Won't start The starter is used to crank the engine, but there is no combustion within the
o (no initial combustion) cylinders, and the engine won't start.
g Starting problem (initial There is combustion within the cylinders, but then the engine soon stalls.
o combustion, then stall)
(Starting takes a long time.) Engine won't start quickly.
Idling instability (Rough idling) Engine speed doesn’t remain constant; changes during idling. ' i
Usually, a judgement can be based upon the movement of the tachometer pointer,
> and the vibration transmitted to the steering wheel, shift lever, body, etc.
= This is called rough idling.
£
& | Incorrect idling speed The engine doesn't idle at the usual correct speed.
2 | Improper idling continuity This _non-continuity of idling includes the following elements.
E= Die out (1) Die out ..... The engine stalls when the foot is taken from the
- Pass out accelerator pedal, regardless of whether the vehicles
is moving or not.
(2) Pass out ... The engine stalls when the accelerator pedal is
depressed or while it is being used.
Engine r.p.m. does not rise. Engine r.p.m. does not increase even when the accelerator pedal is depressed.
Hesitation “Hesitation,, is the delay in response itation
Sag of the vehicle speed (engine rpm) that N | Hesitatio
occurs when the accelerator is orma
depressed in order to accelerate from
the speed at which the vehicle is now | Initial o,
traveling, or a temporary drop in 9 | accelerator / 2
vehicle speed (engine rpm) during a | pedal s
SUCh acceleration. g depression :," !
Serious hesitation is called “sag”. o o ,'\
) S0 sag
> PLAg
Time
g, 1FU0223
:é Poor acceleration Poor acceleration is inability to obtain an acceleration corresponding to the degree
(&) of throttle opening, even though acceleration is smooth, or the inability to reach
maximum speed.
Stumble Engine rpm response is delayed when
the accelerator pedal is initially
depressed for acceleration from the
stopped condition.
3
bt Normal
Q R
@ | nitial
2 | accelerator /.
‘£ | pedal S
2| depression ;
LA
Idling - Stumble
Time
1FU0224
Shock The feeling of a comparatively large impact or vibration when the engine is
accelerated or decelerated.
Surge This is repeated surging ahead during constant speed travel or during variable
speed travel.
Knocking A sharp sound like a hammer striking the cylinder walls during driving and which
adversely affects driving.
o | Dieseling The engine continues to run even after the switch is turned OFF. This is called
£ dieseling.
(=}
S
wn

© Mitsubishi Motors Corporation

Nov. 1990
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TROUBLESHOOTING

TRACTION CONTROL (TCL) SYSTEM
1. PARTICULAR PHENOMENA OF THE TCL SYSTEM

{1

(2)

(3)

© Mitsubishi Motors Corporation

On slippery road surfaces, such as those covered
by snow, sometimes a vibration is felt in the
vehicle when traction control is operating nor-
mally. This is due to the braking action of the slip
control, and is not unusual.

When the engine is started, a rattling sound can
sometimes be heard inside the engine compart-
ment and inside the vehicle. This is the sound of
the ABS and TCL operation being checked, and is
not unusual.

When climbing very steep slopes, or if the vehicle
is stuck and there is continuous pressure on the
accelerator pedal for 20 seconds or more, the
TCL will continue to operate, and then the TCL
OFF indicator will flash and the TCL system func-
tion will stop. In this case, momentarily stop the
engine, and then after approximately 7 seconds
{(until the engine control relay switches OFF)

Dec. 1992

E13E1AAa

restart the engine. After this, when the vehicle
speed has reached 20 km/h (12 mph) or more, if
the TCL OFF indicator switches off, then the TCL
system will operate normally from then on.

If the vehicle is driven with extremely low tyre
pressure, or with tyres that differ widely in diame-
ter, the TCL system will operate even when the
vehicle is moving straight, and the engine will
give poor acceleration. This is because the wheel
speed signal will be different from that of stan-
dard tyres. |f standard tyres are fitted and the
signal becomes normal, then there is no problem.

NOTE

When engine gives poor acceleration, it can be deter-
mined whether the cause is because of a problem
connected to the TCL control or engine trouble by
observing whether the TCL indicator (green) is illumi-
nated or not.

PWGE9004-D
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2. DIAGNOSTIC PROCEDURES

Traction control system (TCL) problems have been
divided into seven major sections as described below.

Each problem can be diagnosed according to the
diagnosis flow chart or from the inspection summary.

TCL Problem

[

[

[

I

1. The TCL indicator does
notilluminate whenthe
ignitionkeyisturnedto
“ON".

2. TCL OFF indicator
remains illuminated or
flashes afterthe engine
is started.

v

3. Whendrivinginanarea
where TCL would not
operate, the TCL indi-
cator (green) illumi-
nates and takeoff is
impossible or engine
gives poor accelera-
tion.

4. In an area where TCL
should operate, it does
not operate [TCL indi-
cator (green) does not

5. When taking off on slip-
pery road surfaces,
such as those covered
by snow, the TCL indi-
cator (green) illumi-
nates, but the front
wheel brake control
does not function.

6. TCL indicator (green)
iluminates when driv--
ing in an area where
TCL would operate, but
engine torque does not
reduce.

7. TCL is not operating
(TCL indicator is not il-
luminated) but engine
output reduces and
takeoffisimpossible or
engine gives poor ac-

flluminatel. ‘} celeration.
Cause: TCL hydraulic \ 4
system is faul- | | cause: (6) Vacuumactua-
. ty. toroperation is
v Remedy: Inspect  the faulty.

Inspect according to Di-
agnosis Flow Chart |.

Inspect according to Di-
agnosis Flow Chart i
{P.13-18-48).

brake actuator
operation. (Re-
fer to P.13-51-
3.)

(7) Vacuum actua-
tor will not
stop operat-
ing.

v

Remedy: Refer to the Engine Troubleshooting Sec-
tion, and inspect the following items.
{Refer to P.13-19))

e QOperation of vacuum actuator and throttle link.

Operation of vacuum and ventilation solenoid valves.

¢ Blockage in vacuum tank, disconnected vacuum hose,
wrongly connected pipes.

* Blockage in air cleaner element (increases air intake
resistance, and when there is negative pressure in
the air outlet section, the actuator will operate).

3. DIAGNOSIS FLOW CHART |

1. When the ignition key is turned to “ON”, the TCL indicator does not illuminate.
2. The TCL OFF indicator remains illuminated or flashes after the engine is started or while driving.

Comment: 1. is mainly caused by a broken wire in
the indicator circuit, such as an indicator
lamp blowout.

2. When lamp remains illuminated, a
problem is detected by the self diagnosis
function and a problem code is output, or
it is probably a short in the indicator

circuit. If the lamp is flashing, a problem
code is output, so this should be checked.
When not actually driving the problem
may not be detected, soitis necessary to
retest to get an accurate perception of
the problem.

Use the following procedures to recheck the problem.

© Mitsubishi Motors Corporation  Dec. 1992 PWGES004-D
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13-18-3

When the ignition key has been turned to the “ON" po-
sition, do all of the TCL indicators illuminate?

To next page

TCL indicator Nluminated T
lamps Not illuminated
Ignition key ON l
ACC, LOCK
O3N001
Yes l No
No. Problem Main cause Remedy
All TCL indicators are not illuminated. Broken wire in indicator lamp | Inspect according to
power circuit (including blown | Inspection Chart A
fuse). (P.13-18-14).
TCL llluminated Control unit connector is discon-
1 indicator ted
lamps  Not illuminated nectea.
Ignition key ON I
ACC, LOCK
Either the TCL OFF, TCL or the TRACE OFF | Blown lamp in the indicator that is Inspect according to
indicator is not illuminated. (At least one is | not illuminated. Inspection Chart B
iluminated.) — — (P.13-18-15).
Broken harness wire in the indica-
tor drive circuit of the indicator that
2 is not illuminated.
Broken wire in the ECU drive cir-
cuit of the indicator that is not
illuminated.
v

© Mitsubishi Motors Corporation  Dec. 1992 PWGE9004-D
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From previous page

v

When engine has-been started, do all of the TCL indicators switch off?

Yes No
A
No. Problem Main cause Remedy
The TCL OFF indicator remains illuminated Broken wire in the ECU power | Inspect according to
circurt Inspection Chart C
(P.13-18-17).
3 Low ECU power voltage
ABS-related failure.
Engine-related failure.
The TCL OFF indicator flashes Fail-safe function is operating by | Inspect according to
4 TCL self-diagnosis. Inspection Chart D
(P.13-18-18).
The TCL indicator remains illuminated. Short in the harness of the TCL | Inspect according to
indicator drive circuit. Inspection Chart E
5 . — (P13-18-19).
Short in the TCL indicator ECU
drive circuit.
v
When engine is idling, each time | \o Inspect accord-
the TCL switch is pressed to | TCL switch or TCL- Al ing to Inspection
“OFF", do the TRACE OFF indi- 7| ECU is faulty. | Chart F (P.13-18-
cator and the TCL OFF indicator 20)
alternate?
¢ Yes

To next page

© Mitsubishi Motors Corporation  Dec. 1992 PWGE9004-D ADDED
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13-18-5

From previous page

\4

When the TCL switch is
pressed to “ON", does the
TRACE OFF indicator or the
TCL OFF indicator switches
off?

No

v Yes

When the steering wheel is
turned 400° or more and a
driving test is performed at
more than 30 km/h (19 mph)
for 2 minutes or more, does
the TCL OFFindicator remain
switched off?

No

v

TCL switch is fauity or there
is a broken harness wire or
short between the TCL-ECU
and the TCL switch.

Yes <A/T>

A

Yes <M/T>

To next page

Fail-safe function is operat-

> ing by TCL self-diagnosis and

TCL function is stopped.

Replace the TCL switch or
repair the harness.

4

After the driving test, with
the engine still running carry
out a self-diagnosis check.
(P.13-18-7)

Y

Is a normal code displayed
instead of a problem code?

From Inspection Chart G (P.13-18-21)

No No diagnosis output.

Inspect according to Inspec-
tion Chart G (P.13-18-21).

No Problem code is output.

Yes

\4

AlITCL functionsare normal.
(Memory does not show a
problem occurring.)

Mitsubishi Motors Corporation

Dec. 1992

The problem has occurred in
the past.

NOTE

Be sure to make a note of the
problem code.

\ 4

inspect and repair the har-
ness between the TCL-ECU
serial/diagnosis output termi-
nal and the diagnosis check
connector.

PWGES004-D

v

Refer to the problem code in-
spection charts (G-1- G-19)
and check the recurrence of
the problem to establish if it
is only transient.

A4

If the problem doesn’t reap-
pear, erase the diagnosis
code memory and watch for
the problem to reappear.
(Refer to P.13-18-7)
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From previous page

With the engine idling, set
the transmission - gear to
the reverse range and hold
3 seconds or more. Dose
the  TCL-OFF indicator
remain switched off?

No

Yes

Set the transmission gear
to the 1st range and per-
form the driving test with
40 km/h (25 mph) or more
for over 1 minute. Does
the  TCL-OFF indicator
remain switched off?

No Fail-safe function is operat-

Yes

ing by TCL self-diagnosis
and TCL function s
stopped.

Inspect according to Inspec-
tion Chart G (P.13-18-21).

L

After the driving test, with
the engine still running
carry out a self-diagnosis
check. (P.13-18-7)

Is a normal code displayed
instead of a problem code?

From Inspection Chart G (P.13-18-22)

No No diagnosis output.

No Problem code is output.

Yes

All TCL functions are nor-
mal. (Memory does not
show a problem occurring.)

© Mitsubishi Motors Corporation

Dec. 1992

The problem has occurred
in the past.
NOTE

Inspect and repair the har-
ness between the TCL-
ECU serial/diagnosis output
terminal and the diagnosis
check connector.

Be sure to make a note of
the problem code.

PWGE9004-D

Refer to the problem code
inspection charts (G-1-G-21)
and check the recurrence of
the problem to establish if it
is only transient.

If the problem doesn’t reap-
pear, erase the diagnosis
code memory and watch
for the problem to reappear.
(Refer to P.13-18-7)
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,/

When using the MUT-11

Multi-use tester

(1)

(2)

(3)

© Mitsubishi Motors Corporation May 1994

13-18-7

3-1. Inspection by self-diagnosis

Caution

Connection and disconnection of the multi-use tester
<Up to 1993 models> or MUT-II <All models> should al-
ways be made with the ignition switch in the OFF posi-
tion. '

Take a reading of the diagnosis output code and make a
note of it. _

If the multi-use tester or MUT-II will not activate, inspect
the TCL-ECU power circuit or the harness between the
TCL-ECU and the diagnosis check connector.
Momentarily erase the diagnosis code memory with the
multi-use tester or MUT-II. Even when the memory is
erased, and a problem signal is output, the problem signal
currently being displayed will also cause the function to
stop. If no signal is output, the problem was only transient,
or it is a problem that is only detected while driving.
When a problem code is output again, or another code is
output during a repeated driving test, inspect by following
the diagnosis code table on the following page.

NOTE

The codes in the table below wiill be output as diagnosis
codes for the vehicle's condition, even when the TCL
system is normal.

These codes are output only when there is some prob-
lem, and when the vehicle condition returns to normal,
the code will be normal.

<A/T>
Code No. Vehicle condition
16 Battery is dead
62 ABS warning lamp is illuminated
63 ABS warning lamp is illuminated
<M/T>
Code No. Vehicle ‘condition N
27 Battery is dead ]
67 ABS warning lamp is illuminated
B 76 ABS warning lamp is illuminated
PWGE9004-G REVISED



13-18-8 FUEL - Troubleshooting

3-2. Diagnosis code table

<A/T>

Diagnosis Probable cause Inspection chart | Reference page
code No. name or remedy
1" Abnormal APS output G-1 P.13-18-22
12" Broken signal wire in the shift control solenoid valve A
13" Broken signal wire in the shift control solenoid valve B 62 PS80
14" Malfunction of the APS or TPS G-3 P.13-18-27
15" Malfunction of the TCL switch G4 P.13-18-27
16" Drop in ECU power voltage G5 P.13-18-28
172 Broken signal wire in 1G2 G6 P.13-18-30
21" Broken wire in the front left wheel speed sensor
22" Broken wire in the front right wheel speed sensor
23" Broken wire in the rear left wheel speed sensor &7 P13183]
24" Broken wire in the rear right wheel speed sensor
25 Twehrgglo;:rges(;n;;l:gg:asous malfunction of the rear leftandright 68 5 131833
26" gg)r::gasréizg?smalfunction in the rear left and right wheel -9 P 13.18-33
33" Broken wire in the steering wheel sensor G-10 P.13-18-34
34" Malfunction of the steering wheel sensor ST-1 or ST-2 G-11 P.13-18-36
35" Malfunction of the steering wheel sensor ST-N G-12 P.13-18-37
41" Abnormal signal flow to the engine-ECU G-13 P.13-18-39
© Mitsubishi Motors Corporation  Dec. 1992 PWGES004-D ADDED




FUEL - Troubleshooting

13-18-9

Diagnosis Probable cause Inspection chart | Reference page
code No. name or remedy
423 Malfunction of the engine-ECU throttle system Inspect accord-
- — - ing to Engine —
43" CHECK ENGINE warning lamp is illuminated Troubleshooting
" No drive signal response from the front right brake solenoid
51 valve IN side
5o No drive signal response from the front right brake solenoid
valve EX side
G-14 P.13-18-40
53" No drive signal response from the front left brake solenoid
valve IN side
54" No drive signal response from the front left brake solenoid
valve EX side
55" Malfunction of the brake solenoid valve relay G-15 P.13-18-42
567 Malfunction of the brake solenoid valve IN side G-16 P 13-18-44
61" Broken wire in the ABS 0 (ABS operating) signal G-17 P 13-18-44
Broken wire in the ABS 1 (ABS fail) signal, or malfunction of
62*2 the ABS )sig G-18 P.13-18-45
. Broken wire in the ABS 0 and the ABS 1 simultaneously, or
2 ' -18-
63 malfunction in the ABS-ECU G-19 P13-18-45
- Normal - —
NOTE

(1) When the above problem codes are output, the
TCL OFF indicator gives the following displays
from the TCL-ECU.

. Causes the indicator to flash.

*2: Causes the indicator to illuminate. However,
if the system becomes normal, this problem
code is automatically erased, and the TCL

OFF indicator switches off.

© Mitsubishi Motors Corporation Dec. 1992 PWGE9004-D

"3: Causes the indicator to illuminate.

*4: This signalis judged to be only temporary, and
the TCL OFF indicator is not illuminated or

made to flash. (If the system becomes nor-

mal, the problem code is automatically erased.)

(2) When several problems are detected, they are all
displayed, starting from the lowest code number.
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FUEL - Troubleshooting

<M/T>
[C)ézgen?\f:’ Probable cause r:r;frﬁ):c;irope%h:(;; Reference page
1" Abnormal APS output G-1 P.13-18-22
14" Malfunction of the APS or TPS G-3 P.13-18-27
24" Malfunction of the TCL switch G4 P.13-18-27
26" Broken signal wire in 1G2 G-6 P.13-18-30
277 | Drop in ECU power voltage G5 P13-1828 |
31" Broken wire in thé frbnf r-ightrwhéelgp;ééd Vs>ensor
32" Broken wire in the front left wheel spere;i sensor G7 P 13-18:31
| 331 Broken wire in the rear right wheel speed sensor
77734“1 Broken-\}\‘/ire in the rear left wheel speed sensor
35 ;?gur)ig[ﬁm\//vii;trItsz?)r;ee%uséengglof;nction of the rear left G-8 P 13-18-33
36" i/ihmeuelltasnpeeoeuds Srggl;‘gpsction in trhrer rear 7Ieft andrright G-9 P:7173-18-33
i 417171 Malfunction of the steering wheel sensor ST-1 or ST-2 G-11 P.13-18-36
45" Malfunction of the steering wheel sensor ST-N G-12 P131837
47" Broken wire in the steering wheel sensor G-10 P.13-18-34
54" Malfunction of the first detection switch G-20 P.13-18-46
55" ll\a/lriléursw\ci\‘;:scnh of the first detection switch or back-up G2 P 13-18-47
© Mitsubishi Motors Corporation  Dec. 1992 PWGE9004-D ADDED




FUEL - Troubleshooting 13-18-11
Diagnosis Inspection chart
code No. Probable cause name or remedy Reference page
61" No drive signal response from the front right brake
solenoid valve IN side
62" No drive signal response from the front right brake
solenoid valve EX side G-14 P 13-18-40
63" No drive signal response from the front left brake
solenoid valve IN side
64" No drive signal response from the front left brake
solenoid valve EX side
65" Malfunction of the brake solenoid valve relay G-15 P.13-18-42
66 Malfunction of the brake solenoid valve IN side G-16 P.13-18-44
. Broken wire in the ABS 0 (ABS operating) signal and
67" the ABS 1 (ABS fail) signal simultaneously, or G-19 P.13-18-45
malfunction in the ABS-ECU
71" Abnormal signal flow to the engine-ECU G-13 P.13-18-39
72°° CHECK ENGINE warning lamp is illuminated Inspect according
. to Engine —
737 Malfunction of the engine-ECU throttle system Troubleshooting
N Broken wire in the ABS 1 (ABS fail) signal, or
76 malfunction of the ABS G-18 P.13-18-45
77" Broken wire in the ABS 0 (ABS operating) signal G-17 P.13-18-44
— Normal — —
NOTE

(1) When the above problem codes are output, the
TCL OFF indicator gives the following displays
from the TCL-ECU.

1. Causes the indicator to flash.

2. Causes the indicator to illuminate. However,
if the system becomes normal, this problem
code is automatically erased, and the TCL

OFF indicator switches off.

© Mitsubishi Motors Corporation

Dec. 1992 PWGES004-D

*3: Causes the indicator to illuminate.

*4: This signal is judged to be only temporary, and
the TCL OFF indicator is not illuminated or
made to flash. (If the system becomes nor-
mal, the problem code is automatically erased.)

(2) When several problems are detected, they are all
displayed, starting from the lowest code number.

ADDED
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3-3. Table of service data inspection items
The foliowing items from the ECU input data can be read using the multi-use tester.

<A/T>
Service data items Display Service data items Display
No. Item units No. Item units
11 | APS opening mV 24 | Wheel speed of rear right wheel km/H
12 | SCSV A drive ON/OFF | 27 | Engine displacement 2.51/3.0L
|13 | SCSV B drive ON/OFF o LD
28 | Inhibitor switch input L
14 | TPS opening mV. RN, P
15 | Inhibitor switch R position input ON/OFF | 29 | Slip control ON/OFF
16 | ECU power voltage vV 30 | Trace control ON/OFF
17 | TCL OFF switch input ON/OFF | 31 | Steeringangle deg
18 | TCL ON switch input ON/OFF | 32 | Steering neutral point ON/OFF
19 | Idle switch input ON/OFF | 33 | Steering neutral point memory ON/OFF
20 | Ignition switch input ON/OFF | 34 | Solenoid RH drive {Intake) ON/OFF
21 | Wheel speed of front left wheel km/H 35 | Solenoid RH drive (Exhaust) ON/OFF
22 | Wheel speed of front right wheel km/H 36 | Solenoid LH drive (Intake) ON/OFF
23 | Wheel speed of rear left wheel km/H 37 | Solenoid LH drive (Exhaust) ON/OFF
NOTE
1. For the steering angle (Item No. 31) 0° will be 2. For steering neutral point memory (Item No. 33),
displayed for neutral position (before memory when the memory setting of the steering neutral
setting of the neutral position, the ignition key is position is completed, “ON" will be displayed.
turned to “ON"), L for left-hand side and R for
right-hand side.
© Mitsubishi Motors Corporation  Dec. 1992 PWGE9S004-D ADDED
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<M/T>
Service data items Display Service data items Display
No. ltem units No. item units
11 | APS opening mV 34 | Wheel speed of rear left wheel km/H
13 | TPS opening mV 43 | Steering neutral point ON/OFF
16 | Back-up lamp switch input ON/OFF | 44 | Steering angle deg
21 | Idle switch input ON/OFF 45 | Steering neutral point memory ON/OFF
22 | Ignition switch input ON/OFF 51 | Slip control ON/OFF
24 | TCL ON switch input ON/OFF | 52 | Trace control ON/OFF
25 | TCL OFF switch input ON/OFF | 54 | First detection switch input ON/OFF
27 | ECU power voltage \ 56 | Distinction between TCL-ECU for 2WS/4AWS
: : - 2WS and that for 4WS
29 | Engine displacement 25L/30L |
: - —= 61 | Solenoid RH drive (Intake) ON/OFF
31 | Wheel speed of front right wheel km/H -
: -| 62 | Solenoid RH drive (Exhaust) ON/OFF
32 | Wheel speed of front left wheel km/H
— 1 63 | Solenoid LH drive (Intake) ON/OFF
33 | Wheel speed of rear right wheel km/H
64 | Solenoid LH drive (Exhaust) ON/OFF
NOTE
1. For the steering angle {ltem No. 44) 0° will be 2. For steering neutral point memory (item No. 45),
displayed for neutral position (before memory when the memory setting of the steering neutral
setting of the neutral position, the ignition key is position is completed, “ON" will be displayed.

turned to “ON"), L for left-hand side and R for
right-hand side.

© Mitsubishi Motors Corporation  Dec. 1992 PWGES004-D ADDED
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FUEL - Troubleshooting

3-4. Inspection chart for each problem

A | After the igintion key has been turned to the “ON” position, all of the TCL indicators do not
illuminate.
Comment: When the power has been connected,

the TCL-ECU will make the TCL OFF, TCL
and TRACE OFF indicators all illuminate
until engine revolutions reach 450 rpm or

the ECU. Thus, when all the indicators do
not illuminate, the cause could be either
a broken wire in the indicator lamp power
circuit or a loose ECU connector.

higher, in order to check the indicator Hint: If other warning lamps also do not illumi-
bulbs. However, the TCL OFF indicator nate, the problem is likely to be a blown
will illuminate even when not started by fuse.
LH drive vehicles RH drive vehicles
Ignition switch (1Gy) Ignition switch (1G1)
, X 3
1]2]3]a o []z]5Ta] o
slslifs & [o]6]718]
7B St A7 e
@ s @
10A 10A
DEOn=<000 o 6
k] < 7 — > 7 ]
[slsholifizishashe = B 5 hECDTTEE
Z = Mlﬁlﬂm
115 o A @ >
Combination w Combination [
meter s ., meter S S
= - — P
= o Z‘I’D:fs s @8 %)EES
JERNRN ZZNN AN 2
5 A%3 62 ma‘:! r 5%3 §'52 HNEEDBEET
S EAEEOET o O = O,
o o = oz = =
;315159;6717@ \ng—Q 16-5' o3 5178 171_ 10" Yio
” :
_ 4 4 vy = —~|o*2 <]12"2~
122 19311‘4% 1%%%"%[79@ Z 12 ) 122 133155179?022 @ 2 - 12 >
SEE
. fialgsheli ighisleolzilz2
: S A R, A, &
l—g To the battery B > 8",2 19 iz [o® To the battery
3 o = 5 T [® o
cln _Ix >'.. .” EBE {11zf13[14]15[16]17018]19[20[21]27] J'
2 2 = 4 .4 o O = * y
121314 ] 1 1
i[2]3 man
S EEEA
@ 22" Engine
9 control relay @0 control relay
o ol10
3 N BHLAEE
— & x
% A 4
101 5 o > PN
€0 A7 R o1 -k Slee g
[f:ﬁkZi[;‘;{“.a,ﬁ?iﬂfflifzj % % i % ;
TCL-ECU TCL-ECU
14N0O315 i
NOTE
*1: Vehicles built up to October, 1991
*2: Vehicles built from November, 1991
*3: Vehicles built up to October, 1992
*4: Vehicles built from November, 1992
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13-18-15

Is fuse No. 11 normal?

No

v

If it has blown, replace the

Yes

) 4

Inspect the power circuit to
the combination meter.

No
When the ignition key is >
“ON", do other warning
famps illuminate?
Yes
v
Is the TCL-ECU connector | No

v

connected properly?

Connect the connector prop-
erly and re-test.

Yes

v

Allblown TCLindicator bulbs
or broken wire in the indica-
tor drive circuit harness.

fuse after eliminating the
cause of the blowout.

> Replace the indicator bulb or

repair the harness.

B When the ignition key is “ON”, either the TCL OFF, TCL or TRACE OFF indicator does not
iluminate. (At least one of the indicators does illuminate.)

Comment: The TCL indicators share a common

Hint;

power circuit, so when one or more of
the indicators illuminates, the power cir-
cuit can be diagnosed as normal. There-
fore, there is a strong possibility that the
problem is a bulb failure or a broken

harness wire.

The TCL OFF indicator can illuminate
even when its circuit is not driven by the
TCL-ECU. Therefore if the TCL OFF indi-
cator is illuminated but other indicators
are not illuminated, the reason is proba-
bly a faulty TCL-ECU (broken wire in the
TCL-ECU power circuit).

Are the bulbs of the non-illu-
minated lamps normal?

No

»| Replace the lamp bulbs.

l Yes

Turn the ignition key to
“LOCK" and disconnect the
TCL-ECU connector.

v

Is the voltage displayed be-
tweenthe TCL-ECU harness-
side connector terminal No.
8 (TCL) or terminal No. 5
{TRACE OFF) and the earth
the same as the battery volt-
age?

Broken harness wire be-
tween the indicator that is
not illuminated and the TCL-
ECU.

No

A4

Repair the harness.

Yes

\d

No
Is only the TCL OFF indicator »>
illuminated?
v Yes
Turn the ignition key to
"LOCK" and disconnect the
\ TCL-ECU connector. \
v
To next page
© Mitsubishi Motors Corporation  Dec. 1992

TCL-ECU is faulty.

v

Replace the TCL-ECU.
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FUEL - Troubleshooting

From previous page

'

Is the voltage displayed be-
tweenthe TCL-ECU harness-
side connector terminal No.
52 and the earth the same as
the battery voltage?

No

v

Yes

Broken harness wire be-
tween the engine control
relay and the TCL-ECU.

Repair the harness.

© Mitsubishi Motors Corporation

Dec. 1992

TCL-ECU is faulty.

PWGE9004-D

Replace the TCL-ECU.
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13-18-17

C

switch off.)

After the engine is started, the TCL OFF indicator only remains illuminated. (Other indicators

Comment: The TCL OFF indicator serves as a sys-
tem warning indicator, and if the self-
checking function detects a malfunction
in the system immediately after starting
the engine, this indicator will illuminate or

flash.

When the indicator illuminates, the cause
is a problem in some other system con-
nected with the TCL, or a drop in power

voltage.

Hint: When the ABS warning lamp is illumi-
nated, it is likely that there is a problem
with the ABS, and when the CHECK
ENGINE lamp is illuminated, there is a
problem with the engine control system.

NOTE

If there is no diagnosis output (communication can-
not be made with the multi-use tester), inspect.and
repair the harness between the ECU serial/diagnosis
output terminal and the diagnosis connector.

No
Is the diagnosis output show- -
ing a normal code?
Yes
v
Turn the ignition key to
“LOCK"” and remove the
TCL-ECU connector.
Yes
A4
Does the TCL OFF indicator | No Shortinthe harness between

switch off?

Inspect each of the dis-
played problem codes by
referring to the problem
code inspection chart.
(Refer to P.13-18-10)

Yes

the TCL OFF indicator and
the TCL-ECU.

Repair the harness.

\ 4

LH drive vehicles

TCL-ECU is faulty.

Replace the TCL-ECU.

To the ignition

RH drive vehicles To the ignition

switch switch
Combination Combination
115 meter L 115 meter
DT EE g w | CEETEEmEsd EEErorn g -
Ioe o %) 109 o - .
d(%;g@ (%)gg dé)é@ é}ét EOEELETS,
— = -
JN Y P 7 P P 7N
" o 3 i 63 > 62 12))?11321315155167;3 @ 6 - 63 > 62
—J [ea) o - [-=] (-4
12]3]4) A TsTe17]8]0] Sy P i a1 3
lDlllZ}&llS ‘Klq K\%lo-'g 2' Hﬁf;ﬁ%ﬁa&z&ﬁg&; ;%71—: 16130 Eggg
4 1 *
R TR 21 124 |3 N Mz a2
B R G O P — — — 3
~ =7 ~ W
= 2 % e, Ade To A, [ aopo
4 =] = < _|8 . %h 12
et s A ] oA
ATZTA] x Js]6]7]8) bt S I ATe[a] &
101 fs__|s [Eoimemims wils s
CREWEEE ST STN
foorfios) o s
%%4 ;b’ TCL-ECU %%4 TCL-ECU
NOTE
. 14N0309
*1: Vehicles built up to October, 1991 14N0308
*2: Vehicles built from November, 1991
*3: Vehicles built up to October, 1992
*4: Vehicles built from November, 1992
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D After the engine is started, the TCL OFF indicator flashes.

Comment: The TCL OFF indicator serves as a Sys- NOTE

tem warning indicator, and if the self- 1.
checking function detects a malfunction

in the system immediately after starting

the engine, this indicator willilluminate or
flash.

When the indicator flashes, it shows that

a problem in the TCL-ECU has been
detected, and the system functions have 2.
been stopped.

When several problem codes are displayed, it is
impossible to tell which code is causing the indi-
cator to flash immediately after the engine has
been turned on. When there are problems, if the
diagnosis code memory is momentarily erased
and the engine is restarted, those problem codes
will again be displayed.

Furthermore, there are some problems that can-
notbe detected immediately after starting the en-
gine or during idling, but only when the vehicle is
actually moving. Therefore, for non-recorded
codes, the problems should be checked again
during driving and if they recur, the problem code
inspection chart should be referred to for inspec-
tion.

Is there a diagnosis output? No > Inspect and repair the harness between the TCL-ECU serial/diagnosis
(Is there communication to output terminal and the diagnosis connector.
the multi-use tester?)

B ¢Yes

v

code output?

Is there only one diagnosis | No Take a reading of all codes
and make a note of them.

Yes ¢

engine.

Erase the diagnosis code
memory and restart the

v

ing.

Take a diagnosis code read-

A4

Inspect each of the dis-
played problem codes by
referring to the problem
code inspection  chart.
(Refer to P.13-18-8)
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FUEL - Troubleshooting

13-18-19

After the engine is started, the TCL indicator stays on.

Comment: The TCL indicator illuminates when the
engine is running only when the traction
control is operating. If the light stays on

LH drive vehicles

To the ignition

switch
Combination
115 meter
b - TS T e oo s 58]
| oo | o =) 59
[ o] é)dgo @qu [eclelezle3lelesTeele]
—J o W
O - o
fu
|64 163 |62
3 o I
112]3]al R s]s]218ls]| ==
Lol lielishfusiiei/yslisfedl rf:‘iaf<zg
*4
4 4 |5
[/ 4
e oD RS I L R &
o — >.-
A &

flodiedl_A_Trodhod
Dsliojoson] i 2]

NOTE

TCL-ECU

RH drive vehicles

14N0O309

*1: Vehicles built up to October, 1991
*2: Vehicles built from November, 1991
*3: Vehicles built up to October, 1992
*4: Vehicles built from November, 1992

after the engine is started, the cause is a
short in the TCL indicator drive circuit or
a faulty TCL-ECU.

To the ignition

switch
Combination
115 meter .
— uu_ 60(61 &
o &:’C‘D Su | R
= N
P AN AU 4
64 2163 |62
2 g 8 «
1]2]314;5 =<
T XY o o (T
- A2 a|12%
T GERIRE) A A 74 N
v 7, T
g
— — RN —_
B R o ke Thiy
2 o9 = AANONEDNN0
101 |8_ |5 (eheufiarshasfiehiig
CERNLEE N N
vam@ﬂm §
? TCL-ECU
2 elal 2lelgl7(a!
R aaaann
14N0O308

Turn the ignition key

10

“"LOCK" and disconnect the

TCL-ECU connector.

v

Does the TCL indicator

ignition key is turned
“ON"?

main illuminated when the

re-

© WMitsubishi Motors Corporation

to
No » TCL-ECU is faulty. > Replace the TCL-ECU.
Yes
Shortinthe harness between )
»| the TCLindicatorandthe TCL- |—— Repair the harness.
ECU.
Dec. 1992 PWGES004-D ADDED



13-18-20 FUEL - Troubleshooting

F When the engine is idling, no matter how often the TCL switch is turned to the “OFF” position,
the TRACE OFF indicator and the TCL OFF indicator do not alternate.

Comment: The TRACE OFF indicator and the TCL when the switch is operated, there is a
OFF indicator illuminate alternately each problem with the switch or with the TCL-
time the TCL switch is turned to OFF. ECU.

When the indicators do not alternate
LH drive vehicles RH drive vehicles
TCL-ECU TCL-ECU
annoesnoun N R b ARTnRNDou0 N e Ll T
ummmmmm% : x
— — _ _ = ~ et
i oY
” N - e]27af91g : ’2; 2
) 8 gﬁﬂ;ﬁoznz - 5 o 2
S 'y
TCL switch N "
A% Buaas! 2% REAER
OEFI o | kb OF'F}’ o =
| 4 NOTE 4
*1: Vehicles built up to
o October, 1991 o
™~ *2: Vehicles built from
= 14N0239 November, 1991 = 14N0306
When the engine is running, ¢
press the TCL switch con- Tun the ignition key to
tinuously to OFF. .
inuously to O “LOCK"” and disconnect the
TCL switch connector.
v
* When using the multi- | Ng v
use tester _
Is the data list item No. When the TCL switchis con- | No Broken wire in the TCL
17 showing ON? tinuously pressed to OFF, is > switch.
. there continuity between
* When not using the TCL switch terminals No. 2 ¢
multi-use tester and 47
Is the voltage displayed '
between ﬂ?e TCE—EYCU Replace the TCL switch.
connector terminal No. Yes
13 and the earth the \ 4
:Zgn?e as the battery volt- Broken harness wire be- .
' tween the TCL switch termi- » Repair the harness.
nal No. 2 and the TCL-ECU.
Yes

» TCL-ECU is faulty. > Replace the TCL-ECU.
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FUEL - Troubleshooting

13-18-21

vehicle is moving.

G The TCL OFF indicator is normal when the engine is idling, but illuminates or flashes when the

Comment: The TCL OFF indicator serves as a sys- NOTE

tem warning indicator. Even if the self- When several problem codes are displayed, it is
checking function shows the system to impossible to tell which code is causing the indicator
be normal immediately after starting the to flash when driving. When there are problems, if
engine, problems that can be detected the diagnosis code memory is momentarily erased
only while the vehicle is actually moving and the engine is restarted, those problem codes will
can only be checked by a driving test. again be displayed.
Furthermore, for non-recorded codes, the problems
should be checked again and if they recur, the prob-
lem code inspection chart should be referred to for in-

spection.
Is there a diagnosis output? | No Inspect and repair the harness between the
(Is there communication to »| TCL-ECU serial/diagnosis output terminal and
the multi-use tester?) the diagnosis connector.
Yes
A4
Is there only one diagnosis No o| 1ake a reading of all codes
code output? | and make a note of them.
Yes
v
Erase the diagnosis code
memory and restart the
engine.
v
When the steering wheel is |[No <A/T> | The problem does not reap-
| turned 400° or more and a pear.
‘| driving test is performed at
more than 30 km/h (19 mph)
for 2 minutes or more, does v
the TCL OFF indicator illumni- puo-<M/T>
nate or flash? Go to the * mark on P.13-
18-5
Yes
v
Take a diagnosis code read-
ing. ‘
v
Inspect each of the dis- l
played problem codes by
referring to the problem To next page
code inspection  chart.
(Refer to P.13-18-8)
© Mitsubishi Motors Corporation  Dec. 1992 PWGE9004-D ADDED



13-18-22

FUEL - Troubleshooting

From previous page

With the engine idling, set
the transmission gear to
the reverse range and hold
3 seconds or more. Dose
the  TCL-OFF  indicator
remain switched off?

No

Yes

Take a diagnosis code read-
ing.

Set the transmission gear
to the 1st range and per-
form the driving test with
40 km/h (25 mph) or more
for over 1 minute. Does
the TCL-OFF indicator
remain switched off?

No

Yes

Inspect each of the dis-
played problem codes by
referring to the problem
code inspection  chart.
(Refer to P.13-18-8)

The problem does not reap-
pear.

Go to the * mark on P.13-18-
6

G-1 | When diagnosis code No. 11 is displayed

Comment: This problem code is displayed when
the APS output voltage becomes less
than 0.2V due to a blown or shorted

APS circuit.
Hint:

APS power is supplied from the en-

gine-ECU, and the output signal is
shared by the ELC-4A/T and the ECS

© Mitsubishi Motors Corporation

Dec. 1992

PWGES004-D

{electronic controlled suspension) as
well as the TCL. Therefore, for vehicles
with A/T, if the ELC-4A/T diagnosis (APS
diagnosis time is 4 seconds) is normal,
then there is a broken harness wire be-
tween the APS and the TCL-ECU, or the
TCL-ECU is faulty.

ADDED



FUEL - Troubleshooting 13-18-23

LH drive vehicles RH drive vehicles
APS TPS APS TPS
—WW——¢ldie—3 —VW— —VW—¢idle—3 —VW—
. switch] o switch
¥ ONEOFF ’ onEOFF
’Fq o 3 Y1 n':vz >;/1 Y7 Vi ’.‘/4 « 3 Yi ql:vz >'\/1 ? )
[} o= -] o= [} mH (L > [--} p s (L] [=2)
To the — To the -
E"C'{ (Y-R — BLC (Y-R) =
4AT- =3\ anaivioon ANT- | ey v,
ECU = o ECU = A =
> U - )
A3 X o & = 7 = S & @
(-4 [+ 4
>] 109 > 109
N\
TCL-ECU TCL-ECU
ERCEToE gy
14N0253 14N0252
Is the faulty vehicle an A/T
model?

lYes No
Is the ELC-4A/T diagnosis
(code nos. 11, 12) normal?
Yes No
v v
Is; the engine diagno- |No Disconnectthe APSand TPS ‘
sis (code No. 14) —®( connector and turn the igni- Does a voltage of 4-5V show
normal? tion key to "ON", between the engine-ECU termi-
nal No. 61 and the earth?
Yes
v No ¢ Yes ¢ No
Does a voltage of 4-5V show ,
between the TPS harness- Broken har- Engine-ECU
side connector terminal No. nesswirebe- is faulty.
1 and the earth? tween the
. engine-ECU
v Yes and the TPS.
Short inside the TPS.
A4 \ 4
Y Y Y Repair the Replace the
To next page To next page Replace the TPS. harness. engine-ECU.
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13-18-24

FUEL - Troubleshooting

From From
previous previous
page. page.

v

Disconnect the APSand TPS
connector and turn the igni-
tion key to “ON".

v

Does a voltage of 4-5V show
between the APS harness-
side connector terminal No.
4 and the earth?

No

v Yes

Turn the ignition key to
“LOCK".

v

When the throttle valve is
open (when the accelerator
cable is pulled) does the
resistance between the APS
terminal nos. 3 and 4 change
smoothly from 0Q to arange
of 5+1.5kQ?

No

Broken harness wire be-
tween the APS and the en-
gine-ECU.

Yes

»
»

v

Connect the APS and TPS
connector and turn the igni-
tion key to "ON".

v

When the TCL-ECU connec-
tor is disconnected, does a
voltage of 0.2V or more show
between the harness-side
connector terminal No. 109
and the earth?

No

APS is faulty.

v

Repair the harness.

© Mitsubishi Motors Corporation

Yes

v

Broken harness wire or short
between the TCL-ECU ter-
minal No. 109 and the APS
terminal No. 3.

A 4

Replace the APS.

Dec. 1992

v

TCL-ECU is faulty.

v

Repair the harness.

PWGES004-D

v

Replace the TCL-ECU.
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FUEL - Troubleshooting

13-18-25

G-2

When diagnosis code No. 12 or No. 13 is displayed <A/T>

Comment: These problem codes are displayed when
a broken wire is detected between the
TCL-ECU and the SCSV (Shift Control So-
lenoid Valve) A or B. The TCL-ECU circuit
will turn ON when there is a broken wire
in the SCSV A or B, so when the inhibitor
switch is at R and the SCSV A is ON, or
when the vehicle speed is 100 km/h (62
mph) or more and the SCSV B is ON, the
diagnosis will be a broken wire.

Ignition switch (1G2)

A broken wire between the ELC-4A/T-
ECU and the SCSV A or B is detected
from the ELC-ECU side. Therefore, if
there is no problem with the ELC-4A/T
side, then there is a high possibility that
the thick wire shown in the diagram be-
low is broken.

Hint:

NOTE

Sometimes these codes will be output due to a short
in the inhibitor switch "R” circuit, even when the
SCSV A and B are normal.

.
i

<Vehicles built from | <Vehicles built up to
November, 1992> | October, 1992>
[25] o
Inhibitor Ll L*
switch 3 4
- Inhibitor

LPTDTTNIEIP

—

T

7

—

“1

ELC-4A/T-ECU
52 T‘laz"-s“' 1073

ol 24 >|15%4

0
! ! a 3
"2 e > 7:1 A
. ? ______ 6 Shift control
l:g:l solenoid valve

103

’3

55 [s6[s7]
626 3]63]

41616 [7{R19]I0[11

17]18[19]20[21[2723[24

12413 14N0313

NOTE

*¥1: L.H. drive vehicles

*2: R.H. drive vehicles

*3: Vehicles built up to October, 1991
*4: Vehicles built from November, 1991

25[26

@ Mitsubishi Motors Corporation  Dec. 1992
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13-18-26

FUEL - Troubleshooting

e Disconnect the TCL-ECU
connector.

e With the ignition key at
"ON" turn the selector
lever to “L" and check
the circuit with a prob-
lem code displayed.

Yes

Does battery voltage show
between the TCL-ECU har-
ness-side connector ter-
minals {Nos. 4 or 12) and
the earth?

No

TCL-ECU is faulty.

Replace the TCL-ECU.

Does battery voltage show
between the intermediate

No

connector terminals {nos. 7
or 9 for LH drive vehicles,
and nos. 6 or 9 for RH
drive vehicles) and the
earth?

Yes

With the selector lever still
at “L", turn the ignition key
to "ACC".

Broken harness wire be-
tween the TCL-ECU and
the intermediate connec-
tor.

Repair the harness.

When the intermediate
connector terminals (nos. 7

No

or 9 for LH drive vehicles,
and nos. 6 or 9 for RH
drive vehicles) are earthed,
is there continuity be-
tween the SCSV harness-
side connectors (A or B)
and the earth?

Yes

Broken wire in the SCSV

Broken harness wire be-
tween the ELC-4A/T-ECU
from the intermediate con-
nector and the SCSV junc-
tion.

Repair the harness.

(A or B).

© Mitsubishi Motors Corporation  Dec. 1992

Replace the SCSV (A or B).
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FUEL - Troubleshooting

13-18-27

G-3

When diagnosis code No. 14 is displayed.

Comment: This problem code is displayed when the

opening difference between the APS and
TPSis 20° or greater due to a broken wire
in the APS or TPS opening sensor circuit.
If the APS has a broken wire, diagnosis
code No. 11 is first displayed. Accord-
ingly, when code No. 11 is not displayed,

APS

Hint:

the APS power circuit is diagnosed to be
normal.

As the opening of both the APS and the
TPS can be read using the multi-use
tester, itis better to take a reading of the
data for each one to check for an abnor-
mality.

<Disconnect the APS connector>

v

i Idle
switchy o
ON$-"OFF
2

oo 0]

When the APS throttle lever >
isturned, does theresistance
between the APS terminal
nos.3and4 change smoothly
from 0Q to a range of
5 + 1.5kQ?

APS is faulty.

v
Replace the APS.

Yes

v

13NO070

TPS is faulty.

Refer to Engine Trou-
bleshooting.

G-4

When diagnosis code No. 15 <A/T> or No. 24 <M/T> is displayed.

Comment: This problem code is displayed when an

ON signal is input at the same time from
both the TCL OFF and TRACE OFF posi-

LH drive vehicles

TCL-ECU

tions because of a short, etc. in the TCL
switch circuit.

RH drive vehicles

TCL-ECU

(TATETD) 58 |13 58 [13
e i
i : i
:I' -IJ &Eﬁ'ﬂ]ﬂ’iaﬂo 13 15‘.1]‘13 1920 =~ /__:4
: : * 1 7’1
Te[3]als] 617 a8 N0 = =te*
P 3255
> >
] fA 1] ~ ~ i 23
2 ¥ i
ON fOFF ON fop}:
ol 4 TCL switch NPTE . . 4 TCL switch
¥ Vehicles built up to
@ October, 1991 =
%2. ; :
> : Vehicles built from Q
= 14N0312
14N0250 November, 1991
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13-18-28

FUEL - Troubleshooting

Disconnect the TCL switch
connector.

v

When the TCL switch is in
the “ON" position, does a
resistance of «Q show be-
tween terminal nos. 2 and 4,
or between terminal nos. 8
and 47

No

»|  Shortin the TCL switch.

Yes

Replace the TCL switch.

R

Shortin the harness between

Repair the harness, orreplace

»| the TCL-ECU and the TCL the TCL-ECU.

switch, or TCL-ECU is faulty.

G-5

When diagnosis code No. 16 <A/T> or No. 27 <M/T> is displayed.

Comment: This problem code is displayed when the
TCL-ECU power voltage is lower than the
standard value. If the voltage returns to
standard voltage or higher, this code will

no longer be output.

Caution

If the battery voltage drops during inspection,
this code will be output as a current problem, and
correct problem diagnosis cannot be made. Be-
fore following the inspection below, check the
battery condition, and recharge the battery if

necessary.
<Vehicles built up to October, 1992>
LH drive vehicles RH drive vehicles
Battery/fusible link @ Battery/fusible link @
Dedicated P Dedicated ¢
fuse 20A fuse 20A
2 i
= =
Engine 3 m Engine 73 m
control 3 rcolerl =
relay 10 elay A 10
., | @ L, |
-~ t'
8 Y3 8 4
13 J
To the < To the
ENGINE-ECU ____<] ENGINE-ECU
@ LR
[
‘?fl
g
52
; ; 14N0247
TCL-ECU 14No243 TCL-ECU
© Mitsubishi Motors Corporation  Dec. 1992 PWGE9S004-D
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FUEL - Troubleshooting

13-18-29

<Vehicles built from November, 1992>
L.H. drive vehicles R.H. drive vehicles
Battery/fusible link @ Battery/fusible link @
Dedicated Dedicated ®
fuse A fuse 20A
gL o
& =
2 s , "
Enaine |y ot | ¥ !
control RRRS Bria
relay E > it relay E >
6 Y2 6 o2
To the ~— = To the — 8
ENGINE-ECU -— ENGINE-ECU -— )
3 [ o (A
& ®
A0 %W
I R B bR
<52 52
TCL-ECU TCL-ECU
14N0310 14NO031t
< Start engine idling. >
I
Does a voltage of 10V or | No Are the contacts for the | No
more show between the fuse and connectors nor- .
TCL-ECU power terminal mal and not faulty? (In- Repair the faulty contacts.
No. 52 and the earth? spect visually or measure
T v I the voltage reduction with
€s a voltage meter.)

Yes

| TCLECU is faulty. |

Is the TCL-ECU connector properly connected? (If the connector is
disconnected, check that there is no bend, etc. in the pin, or that the
pin’'s contact pressure is sufficient.)

[ Replace the TCL-ECU. |

© Mitsubishi Motors Corporation  Dec. 1992 PWGE9004-D
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13-18-30 FUEL - Troubleshooting

G-6

When diagnosis code No. 17 <A/T> or No. 26 <M/T> is displayed.

Comment: This problem code is displayed when
engine revolutions is 450 rpm or higher
and |G2 power is not supplied to the TCL-

ECU because of a broken wire or short in
the 1G2 power circuit.

LH drive vehicles RH drive vehicles

Ignition switch (1G2) Ignition switch {I1G2)
=
SIS = (23] "
Bona & alebhs & )
2
@ @
10A t‘ 10A
T 13 I 13
By ™
—d 1
2
b 2
[~=]
4
o N8 [
[+=]
A
1[52)53] & sd]
i 53

14N0265 14N0264

NOTE
*1. Vehicles built up to October, 1992
*2. Vehicles built from November, 1992
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FUEL - Troubleshooting

13-18-31

Disconnect the TCL-ECU
connector and turn the igni-
tion key to “ON".

v

Does battery voltage show
between the TCL-ECU har-
ness-side comnector termi-
nal No. 53 and the earth?

No

v

Is fuse No. 7 normal?

No

Yes

A4

Broken harness wire be-
tweenthe fuse No. 7 and the

»| If it has blown, replace the
fuse after eliminating the
cause of the blowout.

TCL-ECU.

Yes

» Repair the harness.

v

TCL-ECU is faulty.

»  Replace the TCL-ECU.

G-7

<A/T> When diagnosis code No. 21, No. 22, No. 23 or No. 24 is displayed.
<M/T> When diagnosis code No. 31, No. 32, No. 33 or No. 34 is displayed.

Comment: When diagnosis code No. 21 or 22

© Mitsubishi Motors Corporation

(No. 31 or 32 for M/T) is displayed.
These problem codes are displayed when
a pulse is input by the sensor circuit due
to a broken wire or short, or a faulty
sensor, showing a wheel speed differ-
ence of 8 km/h (5 mph) or more in the
front left and right wheels compared to
the rear wheels.

When diagnosis code No. 23 or 24
(No. 33 or 34 for M/T) is displayed.

These problem codes are displayed when
a pulse is input by the sensor circuit due
to a broken wire or short, or a faulty
sensor, showing a wheel speed differ-
ence of 8 km/h (5 mph) or more in the
wheels on one side compared to the op-
posite side.

Dec. 1992

Hint:

NOTE

Problems between the ABS-ECU and the
sensor are detected by the ABS-ECU.
Therefore, if there is no problem with the
ABS side, it is most likely due to a broken
harness wire or a short between the ABS-
ECU and the TCL-ECU.

When these problem codes are output, erase the
problem code memory after fixing the cause of the
problem, and carry out a driving test at a speed of 20
km/h (12 mph) or higher to check that the codes are
not output again.

PWGES004-D
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13-18-32 FUEL - Troubleshooting

TCL-ECU
el e gj 5—1 %‘j gj R
61 |54 104 6
{FR> FL> <RR>! <RL> .
o > [~ o] -t
& & & &
24 59 60 23

ABS-ECU
14N0324
Is there continuity between the No Broken h .
following terminals of the ABS-ECU > ;O en harness wire or »|  Repair the harness.
harness-side connector and the snort.

TCL-ECU harness-side connector?
ABS side TCL side

Terminal 59 o4
Nos. 24 61
23 6
60 104
Yes
\4

Check the sensors with
the ABS diagnosis sys-
tem, and repair abnor-
malities if any. (Refer to
GROUP 35 - Anti-lock
Brake System Trouble-
shooting)

If aTCL diagnosis codeis

output once more, the -
TCL-ECU is faulty. #! Replace the TCL-ECU.

v

© Mitsubishi Motors Corporation May 1994 PWGE9004-G REVISED



FUEL - Troubleshooting

13-18-33

G-8

When diagnosis code No. 25 <A/T> or No. 35 <M/T> is displayed

Comment: While driving at a speed of 20 km/h (12

mph)} or over, this problem code is
displayed when the pulse signal is stopped
for an instant (0.015 sec.), due to a
temporary disconnection in the sensor of
both rear wheels. However, even when
this code is displayed, the TCL OFF
indicator will not illuminate or flash.
Furthermore, the ABS warning lamp
illuminates due to a broken sensor wirein
the ABS hardware circuit, and TCL
diagnosis code No. 62 (No. 76 for M/T)
will be displayed.

Hint:

Remedy:

When diagnosis code No. 25 (No. 35
for M/T) is displayed at the same time
as code nos. 23 or 24 (nos. 33 or 34
for M/T), inspect according to the
troubleshooting for code nos. 23 or 24
{nos. 33 or 34 for M/T).

When code No. 25 (No. 35 for M/T) is
displayed by itself, the problem s like-
ly to be a faulty contact in the rear
wheel sensor circuit.

Inspect according to the same proce-
dure for the ABS wheel speed sensor
(rear) inspection. (Refer to GROUP 35
— Serive Adjustment Procedures)

G-9

When diagnosis code No. 26 <A/T> or No. 36 <M/T> is displayed

Comment: This problem code is displayed when an

Hint:

© Mitsubishi Motors Corporation

abnormality is diagnosed in the rear wheel
sensor when the speed of both rear
wheels is zero for 20 seconds while
traction control is operating.

This problem occurs when there is a
broken harness wire or short between
the TCL-ECU and the ABS-ECU that leads
to both rear wheels, or if the sensor
harnesses for both rear wheel short at
the same time.

Dec. 1992

NOTE

1. When the vehicle is stuck and only the front
wheels are moving, or when the front wheels are
jacked up and only the front wheels are moving,
after 20 seconds the TCL indicator will begin to
flash and the system will be isolated.

2. When this problem code is output, erase the
problem code memory after fixing the cause of
the problem, and carry out a driving test at a
speed of 20 km/h (12 mph) or higher to check that
the code is not output again.

Remedy:

PWGE9004-D

inspect according to the inspection
flowchart in Troubleshooting Chart G-7
for diagnosis code nos. 21, 22, 23 and
24 (nos. 31, 32, 33 and 34 for M/T).
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13-18-34 FUEL - Troubleshooting

G-10

When diagnosis code No. 33 <A/T> or No. 47 <M/T> is displayed

Comment: This problem code is displayed when
the steering wheel sensor circuit out-
put wire (thick wire section) is broken.
For vehicles fitted with ECS, the ECS
function shares the ST-1 and ST-2 sen-
sor circuit. For this reason, when diag-
nosis code No. 33 (No. 47 for M/T) is
output, if the ECS warning lamp also
illuminates and if the ECS diagnosis
code No. 21 (No. 32 for M/T) is dis-

Hint:

LH drive vehicles

TCL-ECU

rms oYiss~ Yoz Yis
K

W
{Y-6)

played, there is probably a broken wire
in a circuit between the sensor and
the harness junction of the ECS-ECU
and the TCL-ECU.

if the ECS code is normal, then there
is probably a broken wire in a circuit
between the TCL-ECU and the harness
junction of the ECS-ECU and the TCL-
ECU.

ALTALST * TTe[7Io
nmmmmmmmmﬂ

*

312 i ——= -
Sy > =
RN GV e 2
;
Steering 3| 3| 2 = 3
wheel 4 —
Sensor Wy
™ s
BPos)| - g
DIt

§7-2 -—ST-N —ST-1

Steering column
switch assembly

RH drive vehicles
TCL-ECU

ECS-ECU (Vehicles with ECS)

14N0262

(@ O\
OEMEEDDMEL,

Steering
wheel

SERCoTT
Irz=gTnT

18913
7, O
ST-2 —8T-N —ST-1

Steering column
switch assembly

NOTE

1. The diameter and color of wires marked with * indicate
vehicles with ECS.

2. The dotted lines indicate vehicles without ECS.

MERTCL oL
(CETTN TEEY]

(L)
{B-L

163 _|160§105]116

ECS-ECU (Vehicles with ECS)

14N0263
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FUEL - Troubleshooting

13-18-35

Turntheignitionkeyto “ON"
and inspect the circuits that
output a problem code.
Disconnect the ECS-ECU
connector in vehicles fitted

with ECS.

v

Does a voltage of 4-5V show
betweenthe TCL-ECU harness-side
connector terminal (nos. 18, 106 or

107) and the earth?

No

Yes

v

Does a voltage of 4-5V show
between the steering wheel sen-
sor harness-side connector termi-
nal (nos. 7, 8, or 17) and the earth?

No

h 4

TCL-ECU is faulty.

A4

Replace the TCL-ECU.

|7Broken harness wire between

~—————® the TCL and the steering

Yes

(Vehicles with ECS)

wheel sensor.
L -

With the ECS-ECU con-
nector still disconnected,

(Vehicles without ECS)

L

turn the ignition key to
“LOCK"” and disconnect
the steering wheel sensor
connector.

v

A4

Repair the harness.

Broken harness wire be-

@ Mitsubishi Motors Corporation

Dec. 1992

When the ECS-ECU harness- | No | tween the TCL-ECU and
side connector terminal No. ¥l the steering wheel sen-
116 is earthed, is there con- Sor.
tinuity between the steering 2
wheel sensor harness-side )
terminal No. 2 and the earth? Repair the harness.
¢ Yes
Steering wheel sensor is »| Replace the steering
faulty. wheel sensor.
Disconnect the TCL-ECU
connector, turn the ignition
key to “LOCK"” and dis-
connectthe steeringwheel
sensor connector.
No | Broken harness wire

When the TCL-ECU harness-
side connector terminal No.
108 is earthed, is there
continuity between the steer-
ingwheel sensor harness-side
terminal No. 2 and the earth?

v Yes

Steering wheel sensor is
faulty.

A 4

between the ECS-ECU
and the steering wheel
sensor.

v

Repair the harness.

Replace the steering
wheel sensor.

PWGES004-D
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FUEL - Troubleshooting

G-11

When diagnosis code No. 34 <A/T> or No. 44 <M/T> is displayed

Comment: This problem code is displayed when an
abnormality is diagnosed in the steering
wheel sensor power circuit (thick wire
section) when the steering angle is less
than 10° (no steering signal is input at all)
and conditions are as follows:
¢ Vehicle speed: 20 km/h — 60 km/h (12

mph — 37 mph)

LH drive vehicles

* Rear wheel speed sensor: When difference bet-
ween left and right
exceeds 1.5 km/h (1
mph) (diagnosed while
cornering)

NOTE

It should be noted that if the vehicle is fitted with left
and right tyres of different diameters, this code will
sometimes be output while driving, even when the
steering wheel sensor is normal.

ang;
(ar SRR

{Y-6)

Steering
wheel

sensor W

B || PRenR

ST-2— ST-N —ST-1

(o FoTefodmodio]
CTTEEET

fofodndodndidd
b fadepu)

Steering column
switch assembly

RH drive vehicles
TCL-ECU

ECS-ECU (Vehicles with ECS)

14N0256

{lmuunl‘v,lﬁiinm
[REF T T BT LT

iraaolvinoang|

TP DR |

ALY N ITAY)

*
P =

“H

OTMEF TEMET 2 W10W17

Y-L

Steering 3| I
wheel i XK Y X

sensor

!
5t
) ’ry

ST-2 —— ST-N —— ST-1

(B-L)

153 _J160§105J116

Steering column
switch assembly

NOTES

vehicles with ECS.
2. The dotted lines indicate vehicles without ECS.

1. The diameter and color of wires marked with * indicate

TET
TonCTEn
Crrocam % % I I

ECS-ECU (Vehicles with ECS)

14N0257

© Mitsubishi Motors Corporation  Dec. 1982
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Disconnect the steering
wheel sensor connector and
turn theignitionkeyto "ON".

v

Does a voitage of 4-5V show
between the steering wheel
sensor harness-side terminal No.
10 and the earth?

No

{Vehicles with ECS)

- Broken harness wire between
the ECS-ECU and the steering

Yes

wheel sensor or ECS-ECU is
faulty.

| replace the ECS-ECU.

Repair the harness or

(Vehicles without ECS)

Broken harness wire between
the TCL-ECU and the steering

wheel sensor or TCL-ECU is

faulty.

»| Repair the harness or

replace the TCL-ECU.

Steering wheel sensor is faulty.

"1 wheel sensor.

Replace the steering

G-12

When diagnosis code No. 35 <A/T> or No. 45 <M/T> is displayed

Comment: This problem code is displayed when the
steering wheel sensor ST-N circuit (thick
wire section) is diagnosed as faulty, when

NOTE

the steering wheel is turned 400° or turned.
more, but “ST-N" position is not
registered.
LH drive vehicles
TCL-ECU

»
ol L

I 5
manohy N0 ke
DTMEF TETET 2

5v
# m ARPOEIOOEG
T MR RIEDET

(Y-6)

)i

=

(YW

2

it
Steering
wheel
sensor

[ RRLY
G

o] i

NES SIS

(R}

1 5

du

F 3
r 3

9

m
< -

¥

#e i
mERErES
EREmEEe)

ST-2 — ST-N —ST-1

Steering column
switch assembly

ECS-ECU (Vehicles with ECS)

Even if there is a problem, this code will not be
displayed (detected) if the steering wheel is not

14N0260

© Mitsubishi Motors Corporation

Dec. 1992
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FUEL - Troubleshooting

NOTES

RH drive vehicles

TCL-ECU

5v I
annn| a0
(T BEEDBTET]

107 qxs
i = o
3 > > >
napoalvioannT] -¥X Y--——-- f s e
o
|
~ Z

L
L Jven) ™
)

=E
r

Steering @ 3

wheel 3

sensor W Zasstives

Ee 3 3 Toocdra —
#1471 {g_gl i

ST-2—ST-N-ST-1
Steering column ECS-ECU (Vehicles with ECS)
switch assembly

Y-S

1. Thediameterand color of wires marked with * indicate
vehicles with ECS:
2. The dotted lines indicate vehicles without ECS.

14N0261
Momentarily erase the
diagnosis code.
When driving straight ahead at | No
20 km/h {12 mph) or above, is Steering wheel sensor inner cir- Replace steering wheel

diagnosis code No. 34 (No. 44
for M/T) output?

Yes

(Vehicles with ECS)

v

cuit (ST-N) is faulty. sensor.

Broken harness wire between
the ECS-ECU and the steering »| Repair the harness or

(Vehicles without ECS)

\ 4

wheel sensor or ECS-ECU is replace the ECS-ECU.
faulty.

© Mitsubishi Motors Corporation  Dec. 1992

Broken harness wire between
» the TCL-ECU and the steering Repai
> ' pair the harness or
wheel sensor or TCL-ECU is ™ replace the TCL-ECU.
faulty.
PWGE9004-D ADDED
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G-13

When diagnosis code No. 41 <A/T> or No. 71 <M/T> is displayed

Comment:

This code is displayed when there is a
problem in the serial communication
circuit between the TCL-ECU and the
engine-ECU caused by a broken wire or

short, or if an error is detected in the
communication due to a faulty ECU or
shield wire.

Disconnect the TCL-ECU \
\ and engine-ECU connector.

*| ness with no continuity.

Broken wire in the har-

Repair the harness.

When the TCL-ECU harness- | No
side connector terminal nos. 7
or 2 and 17 are earthed
VRN ENGINE-ECU respectively, is there con-
2 21 tinuity between the following
@ ) = " ‘.'Eg.%%ﬂ%] terminals and the earth?
\ 72— : = e between intermediate con-
m———"] 2 B . 1,25B nector terminal No. 3,
; T @ 2 No. 14 and No. 7 and
= 3| <u\’:_ j. earth.
17"@_—_:::@1_'_'1 Q » between engine-ECU con-
nector terminal nos. 20
GﬁD and 21 and earth.
Yes
— TCL-ECU
et Is there continuity between | Yes
14No280 the TCL-ECU harness side
RH drive vehicles connector terminals (No. 7 or
17) and the earth?
BRP i mmia o l No
In there continuity between Yes
the terminal No. 7 and No. 17
of the TCL-ECU harness side
6o-———p ENGINE ECU connector?
o = 5 NO -
N JE B B
F-————i-._ B _ 1.258 Replace the engine-ECU \
! T R with  the ECU normally
o = : @ ~N functioned temporarily. /
_____ _l . — o
o= =xd7 =l 2
GﬁD Is a diagnosis code output by | No
the TCL-ECU?
AEnTnny CLECU Yes
[sholushzlishasheling
“NO279
TCL-ECU is fauity. —
© Mitsubishi Motors Corporation  Dec. 1992 PWGE9004-D

Short in the harness be-
tween the TCL-ECU and
the engine-ECU.

l

Repair the harness.

Engine-ECU is faulty.

Replace the engine-ECU.

Replace the TCL-ECU.
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FUEL - Troubleshooting

G-14

<A/T> When diagnosis code No. 51, No. 52, No. 53, or No. 54, is displayed
<M/T> When diagnosis code No. 61, No. 62, No. 63 or No. 64 is displayed

Comment: These codesaredisplayed whenabroken
coil wire or short is diagnosed in the
solenoid valve or the in the harness when
the ignition key is “ON” and the TCL-
ECU initial check shows that the solenoid
valve is ON but no current is flowing, or
the solenoid valve is OFF but current is

flowing.
LH drive vehicles RH drive vehicles
TCL valve relay TCL valve relay
«@ =2
) N
~ 28
i i i <
] =~ 0000 S S
N6 RS Ag A7 @ ARé6 R5 R8 R7 )
TCL TCL | Hydraulic TCL TCL  |Hydraulic
solenoid solenoid| unit solenoid solenoid| unit
valve valve exShn valve N valve
EXSINSS |H  EXJINZRH LH EX RH
N
5 ¥, s e 1 4 I3
= x| >
_" — 1 _IJ
TH T 07N il I o 0
[+ 4 >
- I
102 A3 1042 HAS3
;b‘;b“ 1%’;&’ TCL-ECU ?? ?? TCL-ECU
@RNONRBNNG
aRRRERRE bl
14N0243 14N0244
Disconnect the hydraulic unit
connector and turn the
ignition key to "ON".
) 4
Does battery voltage show
between the hydraulic unit No Broken harness wire between

harness-side connector terminal
No. 5, No. 6, No. 7 or No. 8 and
the earth?

Y
v'®

To next page

© Mitsubishi Motors Corporation  Dec. 1992

v

the TCL valve relay and the >
hydraulic unit.

Repair the harness.

PWGE9004-D
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From previous page ‘

v

Is the resistance value of the
solenoid valve that outputs the
problem code within the standard
range?

Standard range: 3.0-3.3 ()

Yes

v

Connect the hydraulic unit
connector and disconnect the
TCL-ECU connector.

v

When the resistance value of the
solenoid valve that outputs the
problem code is measured between
the hydraulic unitand the TCL-ECU,
is it within the standard range?
Standard range: 3.0-3.3 ()

No

Broken coil wire or short in
the solenoid valve.

Yes

No

\ 4

Broken harness wire or short
in the solenoid valve circuit
that has a resistance value
outside the standard range.

A 4

Replace the hydraulic

© Mitsubishi Motors Corporation  Dec. 1992

v

Broken wire or short in the
interface circuit inside the
ECU.

Repair the ABS harness.

PWGE9004-D

\ 4

Replace the TCL-ECU.
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FUEL - Troubleshooting

G-15 When diagnosis code No. 55 <A/T> or No. 65 <M/T> is displayed

Comment: This problem code is displayed whenthe ~ Hint: When diagnosis code No. 51, No. 52,

ignition key is “ON" and the TCL-ECU
initial check shows that the TCL valve

relay is ON but no

the solenoid valve, or power is being
supplied but none of the solenoid valves

are operating.

LH drive vehicles

No. 53 or No. 54 (No. 61, No. 62, No.
63 or No. 64 for M/T) are displayed, in-

power is supplied to spect according to the troubleshooting

for code No. 51, No. 52, No. 53 and
No. 54 (No. 61, No. 62, No. 63 and

No. 64 for M/T).

RH drive vehicles

Battery/fusible link @

Battery/fusible link @

© Dedicated ® 5 ? edicated
Engine 30A fuse Engine |[30A% use
control control
relay = relay =
S [T &
o A o
a': /\22 7' a'o
@ TCL = f =3 =
o| valve @ ! = 9
/\4remy A3 : 4 K3
I
Al | B e | 2 | e
_!J_‘ g L\ t 3{4" E S&
ONg "oFF| 1 ONg “oFF
2 1 ! 2 1
¢ :
s I S
D\ 7 J
= Y1 =
> - o
=~ o =~ Hydraulic unit
~ (TCL solenoid valve)
62 Hydraulic unit 62
(TCL solenoid valve) NOTE
% TCL-ECU *1, Veficles bult up to ; TCL-ECY
ctober, 1992 R
*2. Vehicles built from “”"]“{63
November, 1992
14N0240 14N0307
Disconnect the TCL valve
relay connector and turn the
ignition key to “ON".
v
Does battery voltage show No Broken harness wire between

between the TCL valve relay
harness-side connector terminal
No. 3 and No. 4 and the earth?

A4

the engine control relay or fuse
No. 10 and the TCL valve relay.

Yes
\ 4

To next page

© Mitsubishi Motors Corporation  Dec. 1992 PWGES004-D

Repair the harness.
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From previous page

v

Disconnect and inspect the
TCL valve relay.

v

Is th | | 2 No .
(;efef tg%Lj :;/_%¥?2')re ay norma »  TCL valve relay is faulty.

4

Replace TCL valve relay.

Yes

4

Connect the TCL valve relay
connector.

v

Disconnect the TCL-ECU
connector and inspect the
harness-side connector.

v
Does battery voltage show between No Broken harness wire between
the TCL-ECU harness-side con- » the TCL valve relay and the > Repair the harness.
nector terminal No. 62 and the earth? TCL-ECU.
Yes

A

TCL-ECU is faulty. » Replace the TCL-ECU.

© Mitsubishi Motors Corporation  Dec. 1992 PWGES004-D ADDED
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G-16

When diagnosis code No. 56 <A/T> or 66 <M/T> is displayed

Comment: This problem code is displayed when the

solenoidvalveis ON (increase inpressure)
foralonger than normal time when taking
off on-a slippery road surface, due to a
faulty TCL-ECU interface circuit, etc.

Remedy:

Inspect according to the troubleshoot-
ing for diagnosis code No. 51, No. 52,
No. 53, No. 54 and No. 55 (No. 61,
No. 62, No. 63 and No. 64 for M/T),
and if the TCL valve relay and solenoid
valve are normal, the TCL-ECU is faul-
ty and should be replaced.

G-17

When diagnosis code No. 61 <A/T>

or No. 77 <M/T> is displayed

Comment: This problem code is displayed when the

ABS signal during operation stays off for
a long period of time (90 seconds or
more), due to a broken harness wire or
shortbetweenthe TCL-ECU and the ABS-
ECU, or if the ABS-ECU and TCL-ECU
interface circuit is faulty.

TCL-ECU

Hint:

if the ABS warning lamp remains off after
the engine is started, itis probably caused
by abroken harness wire or short between
the ABS-ECU and the TCL-ECU.

Diagnose the ABS.

Is the ABS warning lamp
switched off?

No (Refer to GROUP 35 -
Anti-lock Brake System

v

A

4

Troubleshooting)

55
Is there continuity between the
ABS-ECU harness-side con- | No
nector terminal No. 6 and the »
TCL-ECU harness-side connector

6 terminal No. 557

Broken harness wire
between the TCL-ECU
and the ABS-ECU.

e
il

Afftenanomy
ialishelihehislzaz 22z aeaeszq

ABS-ECU

A

y

A

Repair the harness.

14N0258

© Mitsubishi Motors Corporation

Short in the harness between
the TCL-ECU and ABS-ECU, or
TCL-ECU is faulty.

Repair the harness or
replace the TCL-ECU.

Dec. 1992
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G-18 When diagnosis code No. 62 <A/T> or No. 76 <A/T> is displayed

Comment: This diagnosis code is displayed when Hint:
theignition key is “ON" and the TCL OFF
indicator illuminates while the ABS-ECU
is operating and the ABS warning lamp is
illuminated.
If the condition returns to normal, this
problem code will not be output.

|f the ABS warning lamp remains off after
the engine is started, there is probably a
broken harness wire or short between
the ABS-ECU and the TCL-ECU.

Diaghose the ABS.

Anti-lock Brake System

Troubleshooting)

No

v

Broken harness wire
between the TCL-ECU
and the ABS-ECU.

\ 4

Repair the harness.

TCL-ECU ls the ABS warning lamp | NO | (Refer to GROUP 35 -
switched off?
Yes
110 3
—_ Is there continuity between the
< ABS-ECU harness-side con-
x nector terminal No. 51 and the
TCL-ECU harness-side connector
51 terminal No. 110?
Yes
ABS-ECU
v

14N0259

TCL-ECU is faulty.

Short in the harness between
the TCL-ECU and ABS-ECU, or

Repair the harness or
replace the TCL-ECU.

\ 4

G-19 When diagnosis code No. 63 <A/T> or No. 67 <A/T> is displayed

Comment: This problem code is displayed when the Remedy:

input signal for when ABS is operating
(ABS 0 is the L signal), and the input
signal for when ABS fails (ABS 1 is the L
signal) are input by the TCL-ECU at the
same time.

If the condition returns to normal, this
problem code will not be output.

© Mitsubishi Motors Corporation  Dec. 1992 PWGE9004-D

Inspect according to troubleshooting

for diagnosis code nos. 61 and 62

(nos. 76 and 77 for M/T).
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G-20

When diagnosis code No. 54 is displayed <M/T>

Comment: The TCL-ECU detects the transmission

gear positions from calculations based
on the engine speed and front wheel
speed.

Separately from this, when the gear
position is 1st gear, an ON signal from
the first detection switch is input to
the TCL-ECU.

This malfunction code is output if a
condition where the first detection
switch is OFF for a continuous period
of 60 seconds or more even though
the calculation value displayed is that
for 1st gear, the TCL-ECU judges that
there is an open circuit in the first
detection switch circuit.

Disconnect the first
detection switch con-
nector. /
TCL-ECU Does the first detection switch operate normally?
¢ When the transmission gear is at the 1st range, there is
continuity between the connector terminals.
n“ﬂ . 4 g e When the transmission gear is out of the 1st range, there
LhoiAinaisilzig) “of is continuity between the connector terminals.
532 18[9 ol i 2l 34 Yes No
*2
of |REMEE Replace the first detec-
Fi 1 tion switch.
Irst
detection
swich | & o Is there continuity be- | No
tween the first detection Broken harness wire be-
. 2 switch harness side con- tween the first detection
nector terminal No. 2 switch and earth.
= 14N0305 and earth?
NOTE Yes }
xl. : ; ,
) L.H. drive vehicles Repair the harness.
*“. R.H. drive vehicles
Disconnect the TCL-
ECU connector and
inspect at the harness
side connector?
When the transmission | No
gear is shifted at the 1st Broken hamess wire be-
range, is there continuity tween the TCL-ECU and
between the TCL-ECU the first detection switch
connector terminal No. 4 '
and earth?
Yes
Repair the harness.
TCL-ECU is faulty. Replace the TCL-ECU.
© Mitsubishi Motors Corporation May 1994 PWGES004-G REVISED
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G-21

When diagnosis code No. 55 is displayed <M/T>

Comment: This malfunction code is output if the
first detection switch which turns ON
when the transmission gear is in 1st
position and the back-up lamp switch
which turns ON when the transmis-

sion gear is in the reverse position are

Ignition switch (1G1)

]

|

|

IBack-up E

itch

amp switch |of o0 E
|

|

|

TCL-ECU

"1

2
IOEREoND RS P2l nnely,
BRI S., |BHERhoidhe

*2
detection [o16[7[8[910
switch

14N0304

NOTE
*1- | H. drive vehicles
*2. R H. drive vehicles

Is the back-up lamp
switched on or off nor-
mally?

No

Disconnect the first
detection switch con-
nector and inspect.

|

ON simultaneously.

If this malfunction code is output, the
cause is probably an ON malfunction
of the first detection switch or back-up
lamp switch.

Inspect the back-up
lamp related circuit and
repair the faulty loca-
tion.

Does the first ditection switch operate normally?

® \When the transmission gear is at the 1strange, there is con-
tinuity between the connector terminals.

® \When the transmission gear is out of the 1st range, there is
no continuity between the connector terminals.

l Yes

Disconnect the TCL- \

ECU connector and
inspect at the har-
ness side connector?

/

I

When the transmission
gear i1s switched in any
range other than
reverse range with the
ignition key “ON", does
a voltage of 0 V show
between the TCL-ECU
connector terminal No.
103 and earth.

Yes

When the transmission
gear is shifted in any
range other than 1st
range, is there con-
tinuity between the
TCL-ECU connector ter-
minal No. 4 and earth?

No

© Mitsubishi Motors Corporation May 1994

Yes

Broken harness wire
between the TCL-ECU
and the first detection

switch.

No

Replace the first detec-
tion switch.

Broken harness wire

between the back-up
lamp switch and the
TCL-ECU.

Repair the harness.

TCL-ECU is faulty.

Replace the TCL-ECU.

PWGES004-G

Repair the harness.

REVISED



13-18-48 FUEL - Troubleshooting

4. DIAGNOSIS FLOW CHART II

illuminate].

3. When driving in an area where TCL would not operate, the TCL indicator (green) illuminates and
takeoff is impossible or engine gives poor acceleration.
4. In an area where TCL should operate, it does not operate [TCL indicator (green) does not

Comment: The TCL control unit only detects the
causes of nearly all of the above problems
for a short time by its self diagnosis
function, but the detection time for the
following problems is long, so until the
TCL OFF indicator starts flashing and a
problem code is output, sometimes one

of the above problems can develop. Also,
if there is a disagreement between the
input value from the steering wheel
sensor and the actual steering angle, the
trace control will operate, even in areas
where the TCL would not normally oper-
ate.

After checking if the problem reoccurs, inspect according to the following procedure.

3 When driving in an area where TCL would not operate, the TCL indicator (green) illuminates and
"| takeoff is impossible or engine gives poor acceleration.

During takeoff, TCL is operating and engine output does
not increase.

While driving, TCL is operating and engine gives poor
acceleration.

If there is continuous
pressureontheaccelerator |No
pedal for 20 seconds or
more, does the TCLL OFF
indicator flash?

A4

TCL-ECU is faulty.

Yes

v

Malfunction in the rear

wheel speed sensors.

(Refer to GROQUP 35-

Service Adjustment Pro-

cedures)

e Excessive clearance
between the sensor
pole and rotor of the
rear wheel speed
sensor (both
wheels).

¢ Broken wire or short
in the wheel speed
signal harness
between the
ABS-ECU and the
TCL-ECU  (both
wheels).

Is tyre pressure normal? Adjust to the
(Is there no major |No | standard pressure
difference between the > (change to standard
diameters of the rear tyres.)
tyres?) '
Yes
\ 4
s the steering wheel N°= Reattach the steer-
centred? ing wheel correctly.
Yes
4
e |s the‘length of the
steering wheel ’;“‘k‘)a%ﬁ Adjust the length of
t":d;‘; even at bo the tie rod so the
enass length of theends are
¢ Isthelengthoftherear > evéqn(afteradjusting
steering power cylinder the steering wheel
tie rod even at both should be centered)
ends? <vehicles with '
4WS>
Yes
v Refer to inspection
flowchart related to
Temporary malfunction of the wheel speed
the rear wheel speed [—®| sensors  (GROUP
sensor. 35 - Anti-lock
Brake System
Troubleshooting).

© Mitsubishi Motors Corporation  Dec. 1992 PWGE9004-D ADDED
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illuminate].

4 In an area where TCL should operate, it does not operate [TCL indicator (green) does not

NOTE

This inspection flowchart is suitable for use if the
ignition key- is “ON" and the TCL OFF indicator
illuminates, and then switches off after the engine is

started.

and the TCL does not operate.

When acceleratingduring turning on normal road surfaces

Is the TCL not operating only at
speeds of 35km/h (22 mph) or

No

above?
lYes

When parking, is the steering
wheel off from centre?

No

A

Temporary malfunction of the front wheel speed sensor or TCL-

ECU is faulty.

For vehicles
without 4WS

Yes

v

Is the steering wheel spline
misaligned by one, twoormore
teeth?

v

Reattach the steering wheel
correctly.

© Mitsubishi Motors Corporation

Dec. 1992

For vehicles
with 4WS

Whendriving straight ahead, is
the steeringwheel 10° or more
off from centre?

1 No

A 4

Yes

TCL-ECU is faulty.

A4

Adjust the length of the rear
steering power cylinder tie rod
so the length of the ends are
even,

Is the steering wheel centre | No | Argtheleftandright rear wheel No
misaligned approximately 10°, »| tyre sizes or tyre pressures %
or is it out of alignment by 10° different?
or more? '

Yes Yes

v v

s the length of the front | No ,
steering tie rod even at both »  Adjust to the standard.
ends?

Yes

PWGE9004-D ADDED
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When taking off on a slippery road surface and TCL does

not operate.

When drivingonanormal road
surface at 8 km/h (5 mph) for
10 seconds or more, does the
TCL OFF indicator flash?

No

Yes

v

Abnormality in front wheel
speed sensor. (Refer to
GROUP 35 - Service Adjust-
ment Procedures).

* Excessive clearance
between the sensor pole
androtor of the front wheel
speed sensor.

¢ Short in front wheel speed
Sensor.

"o Broken wire or shortin the
wheel speed signal harness
between the ABS-ECU and
the TCL-ECU.

© Mitsubishi Motors Corporation

Dec. 1992
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TROUBLESHOOTING
AUTO-CRUISE CONTROL SYSTEM

Before commencing troubleshooting, inspect each of the following sections, and if there is an abnor-
mality, carry out a repair.
(1) Check if the installation and connection routes of the cables and vacuum hoses of the auto-
cruise vacuum pump assembly, actuator and link assembly are all normal.
(2) Check if the link assembly and the movement of all cables are all working smoothly.
(3) Check if there is no excessive play or tension in each cable.

TROUBLESHOOTING QUICK-REFERENCE CHART

ECU: Electronic control unit

Auto-cruise control system is canceled when (Auto-cruise control unit)

cancellation not wanted. ‘
Or, the auto-cruise control system cannot be set
after an automatic cancellation.

Check the diagnosis
output. (P.13-38.)

Yes
Is the result of the diagnosis inspection normal? No Carry out a diagnosis output check for the cir-
cuits and check items. (Refer to P.13-24.)
Yes
Can the auto-cruise control system be set now? No Refer to the trouble symptom ‘Cruise control
cannot be set" heading.
Yes
Set the auto-cruise
control system and
conduct a road test.
Did the preblem reoccur? Yes Check the diagnosis output. (P. 13-38.)
No The cause is probably automatic cancellation by
driving on steep slopes, or a temporary faulty
connection in a connector.

© Mitsubishi Motors Corporation  Nov. 1990 PWGES004
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Auto-cruise control system cannot be set.

Prepare to conduct input >

< checking. (Refer to P.13-39.)

Are the results of all input checks normals?

NOTE

This chart is to used, then, for troubleshooting if it is not possible

to use the self-diagnosis for checking.

Yes No
'
Check results Probable cause Remedy Reference
page
Code 21 remains even though SET switch ON Replace the 13-154
SET switch is set to OFF. malfunction control switch.
SET switch input line Repair the harness. | 13-25
short-circuit
Code 22 remains even though RESUME switch ON Replace the 13-154
RESUME switch is set to OFF. malfunction control switch.
RESUME switch input Repair the harness. | 13-26
line short-circuit
Code 23 is not canceled even Malfunction of stop Replace stop lamp | 13-13
if the stop lamp switch is lamp switch circuit. switch or repair 13-154
turned OFF by releasing the harness.
brake pedal.
Code 25 does not disappear, Malfunction of the Check or repair 13-28
and code 24 does not appear, vehicle speed sensor the vehicle speed
even though vehicle speed circuit (damaged or sensor circuit.
reaches approximately 40 km/h disconnected wiring, or
(25 mph) or higher. short-circuit)
Code 26 is not canceled even Malfunction of clutch Replace clutch 13-32
if the clutch swithc is turned switch circuit. switch or repair 13-154
OFF by releasing the clutch harness.
pedal. <M/T>
Code 26 is not canceled even Malfunction of inhibitor | Replace inhibitor 13-33
if the selector lever is moved switch circuit. switch or repair 13-155
to anything but N, P <A/T> harness.
Code 27 remains even when Malfunction of Replace the 13-27
the CANCEL switch is set to CANCEL switch circuit | control switch or 13-154
OFF. repair the harness.
Code 28 remains even when Malfunction of throttle Replace the 13-36
the accelerator pedal is released. | position sensor circuit Sensor or repair 13-37
or accelerator position the harness.
sensor circuit.
Code 29 remains even when Malfunction of idle Replace the 13-36
idle switch is set to ON. switch circuit. switch or repair 13-37
the harness.

NOTE

Check the auto-cruise vacuum pump circuit.

(Refer to P.13-29.) If the results of the check of the auto-cruise vacuum pump cir-

cuit (Refer to P.13-29.) and of the auto-cruise vacuum pump
and/or actuator themselves (Refer to P.13-1565.) reveal no abnor-
mal condition, replace the electronic control unit (ECU).

© Mitsubishi Motors Corporation  Nov. 1990 PWGES004
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Trouble symptom

Probable cause

Check chart No.

Remedy

¢ The set vehicle speed varies
gratly upward or downward.

acceleration and deceleration)
occurs after setting is made.

e “Hunching” (repeated alternating

Malfunction of the No. 5
vehicle speed sensor
circuit

Malfunction of the
speedometer cable or
speedometer drive

Repair the vehicie
speed sensor system,
or replace the part.

gear

Auto-cruise vacuum No. 6 Repair auto-cruise.
pump circuit poor vacuum pump
contact assembly or replace

the part.

Malfunction of the —
ECU

Replace the ECU.

The auto-cruise control system is
not canceled when the brake
pedal is depressed.

Damaged or No. 7-1
disconnected wiring
of the stop lamp
switch input circuit:
brake switch (for
auto-cruise control)
malfunction
{short-circuit)

Repair the harness or
replace the stop lamp
switch.

Auto-cruise vacuum No. 6
pump drive circuit
short-circuit

Repair the harness or
replace the
auto-cruise vacuum

pump.

Malfunction of the —_
ECU

Replace the ECU.

The auto-cruise control system is
not canceled when the clutch
pedal is depressed. <M/T>
(vehicles with a manual
transmission) (It is canceled,
however, when the brake pedal is
depressed.)

Damaged or No. 7-2
disconnected wiring
of clutch switch input
circuit

Clutch switch
improper installation
(won’t switch ON)

Repair the harness, or
repair or replace the
clutch switch.

Malfunction of the —
ECU

Replace the ECU.

NOTE
ECU: Electronic contro! unit

© Mitsubishi Motors Corporation  Nov. 1990
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Trouble symptom

Probable cause

Check chart No.

Remedy

even when the CANCEL switch is
set to ON.

(However, it is cancelled when
the brake pedal is depressed.)

CANCEL switch
circuit inside the
control switch

The auto-cruise control system is Damaged or No. 7-3 Repair the harness, or
not canceled when the selector disconnected wiring repair or replace the
lever is moved to the “N” of inhibitor switch clutch switch.
position. <A/T> (Vehicles with an input circuit
automatic transmission) (It is
canceled, however, when the Improper adjustment
brake pedal is depressed.) of inhibitor switch
Malfunction of the — Replace the ECU.
ECU
Cannot decelerate by using the Temporary damaged No. 2 Repair the harness or
SET switch or disconnected replace the
wiring of SET switch auto-cruise control
input circuit switch.
Auto-cruise vacuum No. 6 Repair the harness or
pump circuit poor replace the
contact auto-cruise vacuum
pump.
Malfunction of the
vacuum pump
assembly (including
air leaks from
negative pressure
passage)
Malfunction of the — Replace the ECU.
ECU
Cannot accelerate or resume Damaged or No. 3 Repair the harness or
speed by using the RESUME disconnected wiring, replace the
switch. or short-circuit, of auto-cruise control
RESUME switch input switch.
circuit
Auto-cruise vacuum No. 6 Repair the harness or
pump circuit poor replace the
contact auto-cruise vacuum
pump.
Malfunction of the
vacuum pump
assembly (including
air leaks from
negative pressure
passage)
Malfunction of the — Replace the ECU.
ECU
Cruise control does not cancel Broken wire in the No. 4 Repair the harness or

replace the
auto-cruise control
switch.

Malfunction of the
ECU

Replace the ECU.

© Mitsubishi Motors Corporation  Nov. 1990
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mph), or there is no automatic
cancellation at that speed.

Malifunction of the
speedometer cable or
the speedometer

Trouble symptom Probable cause Check chart No. Remedy

Auto-cruise control system can be | Malfunction of the No. 5 Repaire the

set while traveling at a vehicle vehicle-speed sensor vehicle-speed sensor
speed of less than 40 km/h (25 circuit system, or repiace

the part.

switch does not illuminate.
(But auto-cruise control system is
normal.)

disconnected bulb of
indicator lamp
Malfunction of the
main switch

Harness damaged or
disconnected

drive gear
Malfunction of the — Replace the ECU.
ECU

The indicator lamp of the main Damaged or — Repair the harness or

replace the main
switch.

Malfunction of control function by
ON/OFF switching of ELC 4 A/T
accelerator switch

(Vehicles with A/T)
(Non-operation of damper clutch,
2nd gear hold, etc.)

Malfunction of circuit No. 8
related to accelerator
switch OFF function

Malfunction of the
ECU

Repair the harness or
replace the part.

Replace the ECU.

Overdrive is not canceled during
fixed speed driving.
{Vehicles with A/T)

No shift to overdrive during
manual driving.
{Vehicles with A/T)

Malfunction of circuit No. 9
related to overdrive
cancelation, or

malfunction of ECU

Repair the harness or
replace the part.

© Mitsubishi Motors Corporation  Nov. 1990
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CHECK CHART
1. CHECKING THE CONTROL UNIT POWER SUPPLY CIRCUIT

NOTE

Ignition
switch
<IG1>
M
1]2
516
7
Junction

block

@

®

Auto-cruise-
control
switch

nivian K
4[5 16 17]5]

ECU

=

Constant- T Micro

computer

[L1/2]3[aTsT6]718] 900 11213

~ 8 voltage
g l l circuit

4115116 |17]18119{20[21{22]2 3124|2526

(1) The alphanumeric characters on the side of the connector correspond to those on P.13-41.
(2) ECU: Electronic control unit (Auto-cruise control unit)

03N0094

Description of operation

When the auto-cruise-control

main switch is

switched ON while the ignition switch is ON, cur-
rent flows to the ignition switch (IG1), to fuse
No. 11 of the junction block, and to the auto-

Troubteshooting hint
ECU terminal voltage

cruise-control main switch, the control unit, and
to earth. When the ignition switch is turned off,
the cruise control switch is also turned off.

Terminal Signal Conditions Terminal voltage
No.
2 Control unit power supply | When the auto-cruise-control switch (“MAIN") is
switched ON System voitage
8 Control unit earth At all times oV
© Mitsubishl Motors Corporation  Nov. 1990 PWGES004
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2. CHECKING THE SET SWITCH CIRCUIT

Ignition switch (ACC)

Junction block

=
1

A 1[2]3]4
4 |t ®

. ®
FYAE 45 I‘ 10A Wi
|z [e [oTiol 1112 10 a3 |®
- — ' :
o~ o~ =
a s
{ [CTefamm| ™
- t Jumper connector
<Vehicles with SRS> | <Vehicles without SRS> yvigan
1 " [ IEZ 1718 [s frof11]1213]14]
"1 h W o i
S haen |l Bnon g TR | e
—f e*2? V
5 sjajsfely assembly
(] ] Clock spring Slip ring ,
- [ E AT ELRS’
(4]
2 2 ~-
Auto-cruise RESUME Pser Joancer | RESUME SET JCANCEL ALi
control swi [ uo
switch OFFz on REinG jOFF‘) ON ‘) cruise
orF®-aon oFF . g0 oFF ™-@on F®oN control
. switch
= A .
5 QapnS
[_]_]Clock spring Slip ring
- . v [1] [z]
)
o | I = I a]s5]6 |7
4“1 112} 3]4 31415(6 |
ez v ’\TS
[+ 4
NOTE . 118
*1: Vehicles without front 2l areTersTars wﬁﬂ-ﬁj
passenger’s air bag ECU
*2: Vehicles with front passenger’s St GRS
air bag 07N0031

Description of operation

When the SET switch is switched ON (at the
vehicle speed desired to be maintained, and with
the main switch of the cruise-control switches
ON}) that vehicle speed is maintained as a con-
stant speed.

Furthemore, the constant speed is gradually re-
duced (the “coasting” feature) when the SET
switch is switched ON and held while the vehicle
is traveling at the previously set constant speed,

Troubleshooting hint
Diagnosis - No. 15 (automatically cancelled)
ECU terminal voltage

and, when the SET switch is switched OFF, the
vehicle then maintains that newly set constant
speed (the speed at which the SET switch was
switched OFF).

Current flows to the junction block fuse No. (4)
and to the engine compartment jumper connec-
tor. It then returns to the junction block and flows
to the auto-cruise control switch (SET switch) and
to the auto-cruise control unit.

Terminal Signal Conditions Terminal voltage
No.
18 SET switch When the SET switch is switched ON 3v
When the SET switch is swiched OFF ov
© Mitsubishi Motors Corporation Oct. 1993 PWGE9004-F REVISED
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3. CHECKING THE RESUME SWITCH CIRCUIT

Ignition switch (ACC)

=
)
Junction block - 1]2[3]a
44 516]7]8 @
5 104
1123 4]s Wi
5178 9 01112 10 "; 3 (1]2]3]4] ©
& ] I
4 3 hA
1 (L@
- Jumper connector
<Vehicles with SRS> | <Vehicles without SRS>
4 “ *2 K7
1 M BIY.IA = i
3 \aphm| (BT g TR e
—| 52 V 3jafslel7
assembly
Clock spring [ ] Slip ring
- 4
2 “Ae -
. RESUME b SET CANCEL RESUME .S[Y CANCEL
Auto-cruise - ‘,) = e ‘/ Auto-
control switch OV | ozl ON cruise
orr ¥ g0y orrlg OFF - ~4OK OFF o control
1 switch
= Nty
p QapnS
Clock spring [ ] ] Slip ring _ _
? % * 1 2
3l4|5]|6l7
® ~ BIVAR
R4 l]ﬂ 45
62 Vv
o~
NOTE 1
*1: Vehicles without front 18 ; L =
passenger'’s air bag 112]3[a]5]6]7][8] 91112 1j|
*2: Vehicles with front passenger’s ECU 1415161 716119 202 22123 24125, 26))
air bag
07NO031
Description of operation
The set speed (before cancellation) resumes stant speed the vehicle speed will increase the

when the RESUME switch is switched ON, even
if the constant-speed control has been cancelled.
That speed will not resume, however, even if the
"RESUME" switch is switched ON, if the auto-
cruise main switch is switched OFF and if the
vehicle speed decreases to 40 km/h (25 mph) or
lower. ,

In addition when the RESUME is switched ON
and held while the vehicle is traveling at a con-

Troubleshooting hint
Diagnosis - No. 5 (automatically cancelled)
ECU terminal voltage

speed at which the switch is subsequently
switched OFF will become the newly set constant
speed.

Current flows to the junction block fuse no. (4) and
to the engine compartment jumper connector. It
then returns to the junction block and flows to the
auto-cruise control switch (RESUME switch) and
to the auto-cruise control unit.

Terminal Signal Conditions Terminal voltage
No.
18 RESUME switch When the RESUME switch is switched ON 3\
When the RESUME switch is switched OFF ov
© Mitsubishi Motors Corporation Oct. 1993 PWGE9004-F REVISED
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NOTE

. RESUME
Auto-cruise ‘)
control switch OFF

orr&.

CHECKING THE CANCEL SWITCH CIRCUIT

Ignition switch (ACC)

Junction block s ¥ [[15{2 3;]%7 ®

0]
1]2]3 4[5 L 10A Vi
6] 7[8]9i0f1112 10 4“; 3 [1]2]3]4] ©
a G [ |
4 3 hA
’ @
- £ Jumper connector
<Vehicles with SRS> | <Vehicles without SRS> vinaa
— 3 e o iofurZzand
. M [ [2] = i
Al naon | 000 g\ =R gvtﬁgglng
sz ¥V Llelsielr assembly
Clock spring [_ || Slip ring
T LD

-

2

GR

ON

pseT | CANCEL
=
ON .
orF .

ON

X

]

=
!

Clock spring[_|

1

o

*

441 |

2] 3]4 31415

62

*1: Vehicles without front
passenger'’s air bag

*2: Vehicles with front passenger’s
air bag

\Y4

112]3]a]5[6[7]8]90n{11}12)13
ECU 1415|161 7]16]19[20l21]22]2324] 251 26)

07NOO31

Description of operation

By turning the CANCEL switch to ON during
cruise control, the cancel signal is sent to the
auto-cruise control unit. Power to the auto-cruise
vacuum pump assembly inside the control unit is

stopped, and cruise control is cancelled. Current auto-cruise control unit.

Troubleshooting hint
Diagnosis — No. 15 (automatically cancelled)
ECU terminal voltage

flows to the junction block fuse No. (4) and to the
engine compartment jumper connector. It then
returns to the junction block and flows to the auto-
cruise control switch (CANCEL switch) and to the

© Mitsubishi Motors Corporation Oct. 1993

Terminal Signal Conditions Terminal voltage
No.
18 CANCEL switch When the CANCEL switch is switched ON System voltage
When the CANCEL switch is switched OFF ov
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5. CHECKING THE VEHICLE-SPEED SENSOR CIRCUIT

Vehicle-speed
detection
circuit
ECU 5V
. ®
|11 2|34 557891011121_3[]
53’19 Lal1shisfi7T1sfisf20[21/2202 3024l 25 26)
=
?
=
A9
Reed ®
wWItC
Combination rﬁ rlT2|3 415 6[7|8|
meter 9
|30|11]1213I14 15]16Tl—l|
13
« D
16 12]3]4 51617
Junction 8] 9]iof12{1213f14]15]16
block
oC H
\,4 1§2
4
[ea]
N
e
03N0096
Description of operation
The vehicle-speed sensor is installed within the put gear.

speedometer; it sends to the control unit pulse
signals that are proportional to the rotation speed
(i.e., the vehicle speed) of the transmission’'s out-

Troubleshooting hint
Diagnosis - No. 12 (automatically cancelled)
ECU terminal voltage

This vehicle-speed sensor is the reed switch type
of sensor; it generates four pulse signals for each
rotation of the speedometer’s driven gear.

Terminal Signal Conditions Terminal voltage
No.
19 Vehicle-speed sensor Move the select lever to the range “D" _ . .
or “1” and slowly start driving. 0V-0.6V « Flashing — 2V or higher

© Mitsubishi Motors Corporation  Nov. 1990

PWGE9004



FUEL — Troubleshooting

13-29

6. CHECKING THE AUTO-CRUISE VACUUM PUMP CIRCUIT

lgnition
switch (ACC)
a
i ™ 1]2]3]a]
Junction biock p Yl sTel o1 ®
@
112]3 AB | 10A v ©
6] 718 [sTio[1iig 10 R (i2[3]4
— — Dl:
h "l S Auto-cruise control
4 3 uto-cruise contro
' F Il @ main switch
. t Jumper connector
<Vehicles with SRS> 1 <Vehicles without SRS> [12]31 NA[aT5 6]
S s " AOOENEED ~
414 1] (A [?] = Steerin '
35 VI'IJE%'ITI 3lel5]6] él (1] 2 vvheelg <
|5 \V/ R 3|a]s] |7
e S [a]5] assembly Stop lamp
Clock spring Ip ring J 1 switch
& )
2 Auto-cruise 2 = 134]
N v
RE SUME SET  JCANCEL control switch RESUME SET  JCANCEL DF%\‘ N
orF() oN OFF‘) ox cruise 2
OFF~@on OFF ™0y orr®-gon orF ®-eon control o
i I switch D
= o o 1
h A2 @ 00
] ] Clock spring Slip ring E[ _ 00
= . . HE=EE X Xg Auto-cruise
: - > ~ e Clefslelr vacuum
@ N Wi ) m
44 [3]afs]6] >~ Fa)gse?nbl
65V K 3 Y2 Ya ¥
ol *1: Control valve
. v . *2: Release
valve
5 7 g *3: Vacuum pump
2 5161 [8]9][10{11 1213|| N > o motor
115|167 napolzol2 12212 ] 24125.26) - =
8 13 12 A26

07N0032
NOTE
*4: Vehicles without front passenger’s air bag
*5: Vehicles with front passenger’s air bag
© Mitsubishi Motors Corporation Oct. 1993 PWGES004-F REVISED



13-30

FUEL — Troubleshooting

Description of operation

Hold Mode

If the SET switch is turned ON when the main
switch is turned to ON and the vehicle speed is 40
km/h (25 mph) or higher, the control unit receives
a set signal, and current to the electric vacuum
pump is stopped, and current flows to the control
and release valve solenoid coils, closing both
valves together. After the constant speed is
reached, the motor and control valve and release
valve are repeatedly turned and ON and OFF
according to driving conditions.

Acceleration Mode

When the RESUME switch is switched ON, the
control unit receives a RESUME signal and it not
only turns the auto-cruise vacuum pump motor

Troubleshooting hint
Diagnosis - No. 11 (automatically cancelled)
ECU terminal voltage

ON but also turns the control valve and release
valve ON (valve is closed).

Deceleration Mode

When the SET switch is switched ON, the control
unit receives a set signal and it not only turns the
auto-cruise vacuum pump motor control valve
OFF (valve is opened) but also turns the release
valve ON (valve is closed).

Release Mode
When the CANCEL switch is switched ON, the

.control unit receives a cancel signal and it not only

turns the auto-cruise vacuum pump motor OFF
but also turns the control valve and release valve
OFF (valve is opened).

Terminal No. Signal Mode/Terminal voltage (V)
Hold Acceleration Deceleration Release

26 Auto-cruise . System voltage 0 System voltage | System voltage
vacuum pump drive

13 Control valve 0 0 System voltage | System voltage
open/close

12 Release valve 0 0 0 System voltage
open/close

© Mitsubishi Motors Corporation  Apr. 1991
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7-1. CHECKING THE STOP LAMP SWITCH CIRCUIT

Sub fusible link @

Junction
block

1

To auto-cruise control main switch

@ 2 Stop
™ N
E_:‘} m(.}"s"-v'm Iaﬂ"_lp
Ton switch

To auto-cruise
vacuum pump

i

{G-W)
%l ! ..‘:
o

NOTE E
(1) NC: ON at all times

(2) NO: OFF at all times

BBooonoanzBE
lisl16ly7Tissfeofe Tz o afpelzslzs

03NOO98

Description of operation

When the brake pedal is depressed during con-
stant-speed travel, the stop lamp switch’'s (NC)
contacts for the cruise-control system open, with
the result that the current to the auto-cruise
vacuum pump is interrupted, thus cancelling the
constant-speed travel.

Troubleshooting hint
ECU terminal voltage

At the same time, moreover, the closing of the
(NO) contacts for the stop lamp results in the
sending of the cencel signal to the control unit,
so that the auto-cruise vacuum pump current is
discontinued within the control unit, thereby can-
celing the constant-speed travel.

Terminal Signal Conditions Terminal voltage
No.
15 Stop lamp switch When the brake pedal is depressed System voltage
When the brake pedal is not depressed ov

© Mitsubishi Motors Corporation  Nov. 1990
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7-2. CHECKING THE CLUTCH SWITCH CIRCUIT <M/T models>

ECU | AAA l
il
1|2]|afa[5]6]7[8]e 1011111213l ~
14[1516]17[18[19/20e 1RelP3lRa RS ul:
E—?
Clutch f
switch
B .
m

-

-

28

Hp

KX33-AK-R1307A

Description of operation

If the clutch pedal is pressed when driving at a
constant speed, the clutch switch is turned ON
and a cancel signal is input to the control unit.

Troubleshooting hint
ECU terminal voltage

This causes the vacuum pump assembly drive cir-
cuit inside the control unit to be isolated, and
cruise control is cancelled.

Terminal Signal Conditions Jerminal voltage
No.
1 Clutch switch When the clutch pedal is depressed ov
When the clutch pedal is not depressed 5V

© Mitsubishi Motors Corporation  Nov. 1990
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7-3. CHECKING THE INHIBITOR SWITCH CIRCUIT <A/T models>

NOTE

*2

»4

*1. | H. drive vehicles
. R.H. drive vehicles

*3. Vehicles with theft-
alarm system

. Vehicles without theft-
alarm system

<Vehicles built from *

ECU

13B-Y
‘22B-Y

November, 1992>

Inhibitor
switch

r—<Vehicles without
theft-alarm system>

1[2]3T4]5

1a[15]16]17]18)

6]7]8 9]10111[125
19]20[21]22]23]24)25)26

<Vehicles built up to
October, 1992>

Battery

Inhibitor
switch
;

Starter

03NO0145

Description of operation

The inhibitor switch also functions as the switch
for the starter.
If the selector lever is moved to the “N” position

control unit, inhibitor switch, starter motor, and to

earth; the cancel signal is therefore input to the

control unit, thus canceling the constant-speed

during constant-speed travel, current flows to the travel.
Troubleshooting hint
ECU terminal voltage
Terminal Signal Conditions Terminal voltage
No.
1 Inhibitor switch Neutral ov
© Mitsubishi Motors Corporation Dec. 1992 PWGES004-D REVISED
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8. CHECKING THE CIRCUITS RELATED TO THE ACCELERATOR SWITCH OFF FUNCTION
<A/T models built up to October, 1991> Ignition

switch
<LG2>
Ny
s’ F
Nl o 112[3]4
Junction 216718
block 7
— | 10A
ﬁ[z 3la slel7
819 fiofif12fi3f1afisf1e 1372
&
=1104
ELCAA/T
control
unit
= @
1]2(3]4lsi6]7]8 {9
w)i1fizhi3hafisgis 718 = 3
=]
NOTE
i NC: ON at all time
&
==}
1 Accelerator
NIC switch @
OFFQ_ ON - I—
B 2 1123Vafs]6]7]8]s]oliifr2fr3
= = 14f15016 [17[18119]20{21[22]23]24]25 26
ch 3 -
=9 13
Cruise-control T | Tr2 NOTE
system ' ' Tr2 In * LYY <LH.
drive vehicles>
In operation ON | OFF
Not In operation | OFF | ON %
ECU 03N0O100

Description of operation

The accelerator switch is a switch that detects
the operational status of the accelerator pedal; it
is one of the sensors of the ELC automatic trans-
mission. '

Troubleshooting hint
ECU terminal voltage

Because the status of the accelerator pedal
during constant-speed driving is non-operational,
the earth circuit (transistor Tr2) of the accelerator
switch is switched OFF only during constant-
speed driving.

Terminal Signal Conditions Terminal voltage
No.
3 Control unit power supply | At all times System voltage
9 Accelerator switch When the accelerator pedal is depressed ov

When the accelerator
pedal is not depressed

During constant-speed driving | System voltage

During idling ov

© Mitsubishi Motors Corporation  Dec. 1991
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9. CHECKING THE CIRCUIT RELATED TO THE OVERDRIVE-CANCELLATION FUNCTION

<A/T models> Ignition
switch <IG2> F
“.‘1 112[3]4)
|
N2
Junction
block “2@
I 2
3
Overdrive- -
OFF switch | ],,."
¥4
P
Slu
@
2 " | PR e
£ |aelishe [17l1gl1of201[2225f24jes 26
ECU 3 T
o
L
2
v
3 10
Cruise-control
systemn T Tr2 e«
In operation ON | OFF 5f: (
Not in operation OFF | ON =2
|57 )
e —— =T )
sé_r(\:tAINT s1Js2]53]salss]56]57
ol ro 58]59]6061]6216 3164
62
28]
= 03N0101

Description of operation

This is a function that cancels the overdrive func-
tion for a certain fixed period of time, if during
constant-speed travel in overdrive, the actual
vehicle speed decreases to less than the vehicle
speed retained in the memory, and then after a
short time causes the vehicle speed to return to
the vehicle speed retained in the memory.

The overdrive function is cancelled in the follow-
ing cases.

(1) When resume switch is ON.

(2) When actual vehicle speed drops 7 km/h

Troubleshooting hint
ECU terminal voltage

(dmph) or more below the set vehicle speed
during cruise control.

Under the conditions described above, the over-
drive ON signals output from the microcomputer
(within the cruise control unit) are no longer out-
put, and transistor Tr1 is switched OFF.

As a result, transistor Tr2 is also switched OFF,
causing the current passing through the over-
drive-OFF switch of the selector lever to be inter-
rupted at transistor Tr2, with the result that the
drive is controlled at 3rd gear.

Terminal Signal Conditions Terminal voltage
No.
10 ELC4 A/T control unit When the overdrive-OFF Switch is switched ON System voltage
1 Overdrive-OFF switch When the overdrive-OFF switch is switched ON System voltage

© Mhtsubishi Motors Corporation  Nov. 1990
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10. CHECKING THE THROTTLE POSITION SENSOR AND IDLE SWITCH CIRCUIT <VEHICLES

WITHOUT TCL>

SV MPI control
unit

67

Throttle
position &
sensor >

L 2 L4

o 2 o 3

= >

T pe

o ]

o >

/\5 /\4

|""{ ECU
5V 5V

J[efsTslTTe [soihehs
161 71819]20]2 1]22j23}24l25126

O3N0102

Description of operation

The throttle position sensor (TPS) converts the
opening degree of the throttle valve to a voltage
value, and inputs this to the control unit. The
control unit compares this signal to the vehicle
speed signal, and changes the amount of the ac-

Troubleshooting hint
Diagnosis - No. 17 (automatically cancelled)
ECU terminal voltage

tuator operation. The idle switch standardizes the
TPS voltage value when the switch turns from
ON to OFF and corrects the movement and dis-
tribution of the TPS voltage.

Terminal Signal Conditions Terminal voltage
No.
4 Idle switch When accelerator pedal is pressed 4.5V-5.5V
When accelerator pedal is released ov
5 Throttle position sensor When accelerator pedal is pressed all the way down 4.0V-55V
When accelerator pedal is released 0.5V-0.7V

© Mitsubishi Motors Corporation  Nov. 1990
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11. CHECKING THE ACCELERATOR POSITION SENSOR AND IDLE SWITCH CIRCUIT <VEHICLES

WITH TCL>

TCL ]
control unit MPI control
T Al T—I unit
cslebelssleolsslszl) Yz o
o
)
>
(1121 M [3]¢ l
s[er{a[iel] 4, Throttle
osition
Accelerator gensor
position sensor e
|t CT)

ECU

— 1
112 4i5]6]7]8j9]10011)12]13

17]18]19|20121]22)23|24]25 |26

=
=
=
il

| EHE

03N0103

Description of operation

The accelerator position sensor converts the
opening degree of the throttle valve (equivalent
to the amount of the accelerator pedal depres-
sion), to a voltage value and inputs this to the
control unit. The control unit compares this signal
to the vehicle speed signal, and changes the

Troubleshooting hint
Diagnosis - No. 17 (automatically cancelled)
ECU terminal voitage

amount of the actuator operation. (Furthermore,
the traction control unit performs traction control
based on this signal.) The idle switch stand-
ardizes the TPS voltage value when the switch
turns from ON to OFF and corrects the move-
ment and distribution of the TPS voltage.

Terminal Signal Conditions Terminal voltage
No.
4 Idle switch When accelerator pedal is pressed 45V-5.5V
When accelerator pedal is released ov
5 Accelerator position sensor | When accelerator pedal is pressed all the way down 4.0V-5.5V
When accelerator pedal is released 0.5vV-0.7V

© Mitsubishi Motors Corporation  Nov. 1990
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When using the multi-use tester SELF-DIAGNOSIS CHECKING

NEE= Self-diagnosis checking is performed when there has been
an automatic cancellation, without cancel switch operation.

(1) Connect the diagnosis check connector from the junction
/ box to a multi-use tester <Up to 1993 models> or MUT-II
<All models>.
Caution

—Self-diagnosis

The ignition switch should always be turned OFF when
check co;nector\ -

connecting and disconnecting the multi-use tester or
16N0820 MUT-II.

(2) The cause of the cancellation can be determined in each
system by comparing the output code read with those in
the following table.

(3) When a diagnosis code no. is displayed, inspect by
referring to the relevant inspection chart no. for each
respective code.

NOTE

All diagnosis codes are stored so that it is possible to
check if a problem occurred in the past or not until
disconnecting the battery terminals, even when the
ignition key is turned to OFF.

Also, the diagnosis codes can be erased by the following
procedure.

(1) Turn on ignition switch.

(2) Turn on main switch with SET switch “ON" and then turn
on RESUME switch within one second.

(3) Turn on SET switch and stop lamp switch simultaneously
and keep this condition for more than 5 seconds.

(4) Turn the main switch OFF and then turn the switch ON,
and inspect the self-diagnosis code to check if a hormal
code is output or not.

il

DIAGNOSIS DISPLAY PATTERNS AND CODES

Code No. | Probable cause Check chart No.

1 Abnormal condition of auto-cruise vacuum pump drive system | No. 6

12 Abnormal condition of vehicle-speed signal system No. 5

15 Control switch malfunction (when SET and RESUME No. 2, 3
switches switched ON simuitaneously for 60 seconds or
more)

16 Abnormal condition of ECU —

17 Abnormal condition of throttle position sensor or accelerator No. 10, 11
position sensor
Abnormal condition of idle switch

NOTE
(1) These codes are displayed when the main switch is ON and the vehicle is not moving at constant
speed.

© Mitsubishi Motors Corporation May 1994 PWGE9004-G REVISED
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<Vehicles without SRS>

Auto-cruise

74N0034

<Vehicles with SRS>

Auto-cruise
control swi

tch

07F0017

© Mitsubishi Motors Corporation

May 1994

(2) Diagnosis codes are displayed when, after cancellation of

the auto-cruise control system, the vehicle speed
decreases to less than approximately 20 km/h (12 mph),
and erased by battery "OFF" or erasure of diagnosis
codes. (Refer to P.13-38.)
After the diagnosis codes in the memory are erased, if
(when the power supply of the electronic control unit is
switched ON once again) the power supply of the
electronic control unit is normal, the diagnosis output
code will be displayed, regardless of whether the system
condition is normal or not.

INPUT CHECKING

Input checks should be made when the auto-cruise control
system cannot be set and when it is necessary to check
(when a malfunction related to the auto-cruise control system
occurs) whether or not the input signals are normal.

NOTE

(1) Input checking can be done during regular operation, and
the terminal is the self-diagnosis terminal.

(2) Display codes are displayed only if the circuit is normal
according to the conditions shown in the table on the
next page.

Check according to the following procedure.

(1) Connect the diagnosis check connector from the junction
box to a multi-use tester <Up to 1993 models> or MUT-II
<All models>.

(2) Generating the codes
@ Turn the ignition switch to ON.
®@ With the SET switch ON, switch ON the main
switch, and then, within one second, switch ON the
RESUME switch.

(3) Reading the codes
® Carry out each input operation as shown in the input
check table (refer to P.13-40), and read the codes.
NOTE
(1) When two or more input operations are conducted
at the same time, each code will be output in
order, starting from the smallest code number.
(2) Each code is displayed in order priority from code
21. If nothing is displayed, the control unit power
circuit or the SET or RESUME switches are proba-
bly faulty, so check inspection charts 1, 2 and 3.

PWGE9004-G REVISED
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INPUT CHECK TABLE

Code No. | Input operation Check results
21 SET switch ON SET switch circuit normal
92 RESUME switch ON RESUME switch circuit normal
23 Stop lamp switch (brake pedal depressed) Stop lamp switch circuit normal
24 Driving at approximately to 40 km/h (26 mph) or higher When both No. 24 and No. 25
can be confirmed, vehicle-speed
sensor circuit normal.
25 Driving at less than approximately 40 km/h (25 mph) or
stopped
26 1. Clutch switch ON (clutch pedal depressed) <M/T> Inhibitor switch or clutch switch
2. Inhibitor switch ON circuit normal
(selector lever to “N” or “P” range) <A/T>
27 CANCEL switch ON CANCEL switch circuit normal
28 Throttle position sensor {(when the accelerator pedal is Throttle position sensor circuit
pressed more than half way) normal
29 Idle switch OFF (accelerator pedal depressed) Idle switch circuit normal

© Mitsubishi Motors Corporation  Nov. 1990
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Harness and component placement diagram
<Engine room>

. ) Accelerator Throttle position sensor
Auto-cruise control electric vacuum pump assembly position sensor

Inhibitor Starter
switch

<A/T>

—_——— e T 38N0O0S7

36N0022

<Inside passenger compartment>

Steering wheel assembly
(column switch)
<Vehicles without SRS>

Accelerator pedal switch*

Combination meter

ELC-A/T control unit

/ ) Ignition Stop
switch lamp
switch
Clock spring Auto-cruise control unit
<Vehicles with SRS>

38N0270

36N0069

Diagnosis connector /7 = -
/_A g e
Overdrive \ "

Sﬂwitch <AM> &‘ i )bw"

16ND7?57

J 36N0072

NOTE
*. <A/T models built up to October, 1991>

© Mitsubishi Motors Corporation Dec. 1991 PWGES004-B REVISED



13-42

FUEL — Troubleshooting

Control unit placement diagram

A ELC-4A/T control unit
<R.H. Qrivq vehicles with SRS>

L \D@//@EK

<Other models>

:B Auto-cruise control unit
N —_—

16N0O780

~ 16N0Q779

. To front harness
Junction Block

Front end

To roof harness\[ﬁ:\@ 0 .:gl/To front harness

Defogger Heater relay

relay

Huse box

18NO738

© Mitsubishi Motors Corporation Dec. 1991 PWGES004-B

e eE T
N /,,r[/,:’iEAL.C.4AfF control unit g
LT % NN
= A N - /Auto-cru|secontrol unit,
'/ — (16N0973 16N0166 1eNoT78
Earth point
——
ELC-AAT
control unit

[ _|_—To instrument panel harness

16N0O778

Relay box in engine room

EEEEEEE
Eilssleshises)e:

ot
Bos @

M

Rear end
(R b
]

==
4]
= ez

|52

Wy
—

To body
harness

]

JEL =

T

18FO0S58
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— 7FU0627

7FU0776

© Mitsubishi Motors Corporation  Nov. 1990

SERVICE ADJUSTMENT PROCEDURES
<ENGINE>

THROTTLE BODY (THROTTLE VALVE AREA)
CLEANING E13HAJA

(1) Start the engine and warm it up until the temperature of
the engine coolant reaches 80°C (176°F) or higher; then
stop the engine.

(2) Remove the air intake hose from the throttle body.

(3) Plug the bypass passage inlet of the throttle body.

Caution
Do not allow cleaning solvent to enter the bypass
passage.

{(4) Spray cleaning solvent into the valve through the throttle
body intake port and leave it for about 5 minutes.

(5) Start the engine, race it several times and idle it for
about 1 minute. If the idling speed becomes unstable (or
if the engine stalls), slightly open the throttle valve to
keep the engine running.

(6) If the throttle valve deposits are not removed, repeat
steps (4) and (5).

(7) Unplug the bypass passage inlet.

(8) Attach the air intake hose.

(9) Use the multi-use tester to erase the self-diagnosis code.

(10)Adjust the basic idle speed. (Refer to P.13-47.)

NOTE

In the case of hunting of the idling engine after adjusting
the basic idle speed, remove the battery © cable from
the battery terminal for more than 10 seconds, and then
idle the engine again.

IDLE POSITION SWITCH AND THROTTLE POSI-
TION SENSOR ADJUSTMENT
<Except for Vehicles with TCL> E13HAKB

(1) Disconnect the connector of the throttle-position sensor.

PWGE9S004
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Throttle position sensor connector

Throttle lever

S
B ‘." )

I:—— 7FUOT778

© Mitsubishi Motors Corporation ' Dec. 1991

(2) Connect an ohmmeter between terminal @ (ldle position
switch) and @ (sensor earth) by using jumper wires.

(3) Insert a feeler gauge with a thickness of 0.65 mm
(0.0256 in.) between the fixed SAS and the throttle lever.

(4) Loosen the throttle-position sensor installation bolt; then
turn fully counterclockwise
(5) In this condition, check for continuity between terminals

® and @.

(6) Slowly turn the throttle-position sensor in the clockwise
direction until the point at which the continuity between
terminals @ and @ changes to non-continuity is found.
Tighten the throttle-position sensor installation bolt at
that position.

(7) Connect the connector of the throttle-position sensor.

(8) Connect the muiti-use tester (MUT) to the diagnosis con-
nector.

(9) Turn the ignition switch ON (but do not start the engine).

(10)Using the multi-use tester, select item No. 14 and read
the throttle position sensor output voltage.

Standard value: 400-1000 mV

(11)If there is a deviation from the standard value, check the
throttle-position sensor and the related harness.

(12)Remove the feeler gauge.

(13)Switch OFF the ignition switch.

PWGES004-B
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13-45

7FU0810|

Throttle —~/ /
positiony

7FU0901

U

Accelerator position sensor

7FU0834

Accelerator position
sensor connector

7FU0569

© Mitsubishi Motors Corporation Dec. 1991

THROTTLE POSITION SENSOR ADJUSTMENT
<Vehicles with TCL> E13HALA

(1) Connect the multi-use tester (MUT) to the diagnosis con-
nector.

(2) Turn the ignition switch ON (but do not start the engine).

(3) Using the multi-use tester, select item No. 14 and read
the throttle position sensor output voltage.
Standard value: 580-690 mV

(4) If there is any deviation from the standard value, first
remove the throttle body, then loosen the throttle posi-
tion sensor mounting bolt and turn the throttle position
sensor to adjust it. After adjusting, tighten the bolts firm-
ly.

NOTE
Output voltage rises when the throttle position sensor is
turned clockwise.

(5) Turn the ignition switch to OFF.

(6) In the case that self diagnosis malfunction codes are out-
put when adjusting the throttle position sensor, use the
multi-use tester to erase the self diagnosis codes (there-
by erasing the memory for the malfunction codes due to
adjustment of the throttle position sensor).

IDLE POSITION SWITCH AND ACCELERATOR
POSITION SENSOR (APS) ADJUSTMENT
<VEHICLES WITH TCL>

(1) Disconnect the accelerator position sensor connector.

E13HAKC

(2) Use jumper wire between terminal @ (idle position
switch) on the accelerator position sensor and terminal
Q@ (sensor earth) to connect a resistance tester.

PWGES004-B REVISED
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(3) Insert a 0.5 mm (0.02 in.) thickness gauge for about
3 mm (0.12 in.) between the accelerator lever and the
throttle lever.

NOTE

If the thickness gauge is inserted deeper than 3 mm
(0.12 in.), the accelerator lever opening degree will be
made larger than the set opening.

(4) Loosen the accelerator position sensor mounting bolt and
turn the accelerator position sensor anticlockwise as far
as it will go.

(5) At this time, make sure that there is continuity between
the terminals @ and @.

(6) Slowly turn the accelerator position sensor clockwise 1o
find the point where there is no continuity between the
terminals O and @. Firmly tighten the accelerator posi-
tion sensor mounting bolt at this point.

(7) Connect the accelerator position sensor connector.

(8) Connect the multi-use tester (MUT) to the diagnosis con-
nector.

(9) Turn the ignition switch ON. (Do not start the engine.)

(10)After selecting “TRACTION CONTROL" with the multi-
use tester, select item No. 11 and read the accelerator
position sensor output voltage.

Standard value: 400-1000 mV

(1)If the voltage is out of specification, check the ac-
celerator position sensor and associated harnesses.

(12)Remove the thickness gauge.

(13)Turn the ignition switch OFF.
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[<Except for Vehicles with TCL> " | |
X/, [ \ \

|

X
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FIXED SAS ADJUSTMENT E13HAMA

NOTE

1. The fixed SAS should not be moved unnecessarily; it has
been precisely adjusted by the manufacturer.

2. If the adjustment for any reason is disturbed, readjust as
follows.

(1) Loosen the tension of the accelerator cable sufficiently.

(2) Back out the fixed SAS lock nut.

(3) Turn the fixed SAS anticlockwise until it is sufficiently
backed out, and securely close the throttle valve fully.

(4) Tighten the fixed SAS until the point where the throttle
lever is touched (i.e., the point at which the throttle vaive
begins to open} is found.

From that point, tighten the fixed SAS 1-1/4 turn.

(5) While holding the fixed SAS so that it doesn’'t move,
tighten the lock nut securely.

(6) Adjust the tension of the accelerator cable.

(7) Adjust the basic idling speed (speed adjusting screw).

(8) Adjust the idle position switch and throttle position sen-
sor. (Refer to P. 13-43))

(9) Adjust the throttle position sensor, idle position switch
and accelerator position sensor. <Vehicles with TCL>
(Refer to page 13-45))

BASIC IDLE SPEED ADJUSTMENT E13HANB

NOTE

1. The standard idling speed has been adjusted, by the
speed-adjusting screw (SAS), by the manufacturer, and
there should usually be no need for readjustment. ,

2. The adjustment, if made, should be made after first con-
firming that the spark plugs, the injectors, the idle-speed
control servo, the compression pressure, etc. are all nor-
mal.

(1) The vehicle should be prepared as follows before the in-
spection and adjustment.
® Engine coolant temperature: 80-95°C (176-205°F)
® |lamps, electric cooling fan and accessories: OFF
® Transmission: neutral
e Steering wheel: neutral position

(2) Connect the multi-use tester (MUT) to the diagnosis con-
nector.

NOTE
The diagnosis control terminal is earthed when connect-
ing the multi-use tester.
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Jumper wire (3) Remove the waterproof female connector from the igni-
\ tion timing adjusting connector.
(4) Use a jumper wire to earth the terminal for adjustment
of ignition timing.

Ignition timing ~
adjustment
connector

(brown) ~_

TFUO771

(5) Start the engine and run at idle.
(6) Using the multi-use tester, select item No. 38 and read
the idle speed.

Standard value: 700150 r/min

NOTE

1. The engine speed may be 20 to 100 r/min. lower
than indicated above for a new vehicle (driven ap-
proximately 500 km (300 miles) or less), but no ad-
justment is necessary.

2. If the engine stalls or the rpm is low even though the
vehicle has been driven approximately 500 km (300
miles) or more, it is probable that deposits are ad-
hered to the throttle valve, so clean it.

(Refer to P. 13-43.)

(7) If not within the standard value range, turn the speed ad-
justing screw (SAS) to make the necessary adjustment.

NOTE

If the idling speed is higher than the standard value
range even when the SAS is fully closed, check whether
or not there is any indication that the fixed SAS has
been moved. If there is an indication that it has been
moved, adjust the fixed SAS. If there are no indications
that it has been moved, it is possible that there is
leakage as a result of deterioration of the fast idle air
valve (FIAV), and, if so, the throttle body should be
replaced.

(8) Switch OFF the ignition switch.

(9) Disconnect the jumper wire from the terminal for adjust-
ment of ignition timing, and return the connector to its
original condition.

(10)Start the engine again and let it run at idle speed for
about ten minutes; check to be sure that the idling con-
dition is normal.
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Air inta\kle plenum

[ v ] - -
Adjusting bolt

%

@Fixed SA\S
- 03N0008
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ACCELERATOR CABLE INSPECTION AND AD-
JUSTMENT E13FCAYs

<VEHICLES WITHOUT AUTO-CRUISE CONTROL>

(1) Turn the air conditioner and light switches to OFF so that
there is no electrical load when checking.

(2) Check that the throttle lever is touching the fixed SAS
(stopper).

(3) Make sure that there are no sharp bends in the accelerator
cable wiring.

(4) Check the amount of play in the inner cable.

(5) If there is a large amount of play in the inner cable, or if
there is no play at all, adjust by the following measures.
@ Loosen the adjusting bolt.
@ Move the plate so the inner cable play is brought to

the standard value, and then tighten the adjusting bolt.

Standard value: 1-2 mm (0.04-0.08 in.) <M/T>
3-5 mm (0.12-0.20 in.) <A/T>>
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Fuel filter

03N0COO0S

Eye bolt 30 Nm
3.0 kgm

22 ft.lbs.
4ﬂ§>6asket
AL

35 Nm
3.6 kgm
Main pipe 25 ft.Ibs.

03NOO18

Stoppers
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FUEL FILTER REPLACEMENT E13FZAK

(1) Release the residual pressure inside the fuel line.

(2) Remove the air intake hose.

(3) Hold the fuel filter with a spanner, and remove the high
pressure fuel hose and the eye bolt.

Caution
The fuel pipe line has some residual pressure, so
cover it with a rag, etc.

(4) Hold the fuel pump with a spanner, and loosen the flare
nut to release the connection with the fuel main pipe.

(6) Remove the fuel filter.

(6) When installing the fuel filter, use a new gasket, and
tighten the high pressure fuel hose and fuel main pipe
flare nuts at the specified torque.

(7) After installation, check that there are no fuel leakages.

@® Apply the battery voltage to the fuel pump drive ter-
minal and operate the fuel pump. (Refer to P.13-51))

@ Check for fuel leakages when the fuel is under pres-
sure.

FUEL GAUGE UNIT REPLACEMENT E13FDAB

(1) For vehicles with 4WS, remove the rear wheel steering
power cylinder attachment bolt, and lower the cylinder.

(2) Remove the connector from the fuel gauge unit, and
remove the unit.

(3) Align the packing stoppers (2 places) with the holes in
the fuel gauge unit.

(4) When installing the fuel gauge unit, tilt the end of the
float to the left before placing it inside the fuel tank.

NOTE

There is a reservoir cup inside the fuel tank, so if the
fuel gauge unit is tilted to the right when placed in, the
fuel gauge unit will hit the reservoir cap.
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Two-way valve

Power

_ 2 —

cylinder
I

Canister ) R—
side Tank side
1 —

03N0O019

03N00OS
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TWO-WAY VALVE REPLACEMENT E13FFAB

(1) For vehicles with 4WS, remove the rear wheel steering
power cylinder attachment bolt, and lower the cylinder.

(2) Remove the two-way valve.

(3) Install so that the installation direction of the two-way
valve is correct.

FUEL PUMP OPERATION CHECK E13FGCD

(1) Check the operation of the fuel pump by using the muiti-
use tester to force-drive the fuel pump.

(2) If the fuel pump will not operate, check by using the fol-
lowing procedure, and if it is normal, check the drive cir-
cuit.

® Turn the ignition switch to OFF.

@ When the fuel pump drive connector (black) is at-
tached directly to the battery, check if the sound of
the fuel pump operation ¢can be heard.

NOTE

As the fuel pump is an in-tank type, the fuel pump
sound is hard to hear, so remove the fuel tank cap
and check from the tank inlet.

® Check the fuel pressure by pinching the fuel hose
with the fingertips.

FUEL PUMP CONNECTOR DISCONNECTION
(HOW TO REDUCE THE FUEL PRESSURE) eianasr

When removing the fuel pipe, hose, etc., since fuel pressure

in the fuel pipe line is high, do the following operation so as

to release fuel pressure in the line and prevent fuel from

running out.

(1) Lift up the vehicle and remove the fuel pump connector
mounted on the rear of the fuel tank.

(2) After starting the engine and then letting it stop naturally,
turn the ignition switch OFF.

(3) Connect the fuel pump connector.
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INSPECTING OPERATION OF THE TCL
(TRACTION CONTROL) SYSTEM :.ucan
on INSPECTING THE ILLUMINATION OF THE TCL
SWITCH
\ '/l When the headlamp is illuminated (tail lamp relay is oper-
ating), check if the TCL switch indicator is illuminated.

INSPECTION OF THE TCL INDICATOR LAMPS
1. Check if each indicator lamp is illuminated when the TCL switch is pressed.

TCL switch mode

Inspection conditions

Indicator lamp

TCL OFF TCL TRACE OFF
Switch does Turn the ignition key to the ON position. @) @) @)
not operate. Start the engine. X X X
TRACE OFF mode - - e}
(press once to OFF)
TCL OFF mode Engine is idling
(press once more @) - -
to OFF)
When the engine is idling, turn the steering | No _ _
wheel at least one and a half revolutions. illumination
Drive the vehicle at 30 km/h (18 mph) for No B B
2 minutes or more. illumination
TCL ON mode With the engine idling, shift the No
transmission gear to the reverse range and illumination - -
hold 3 seconds or more [M/T].
Shift the transmission gear to the 1st range No
and drive the vehicle at over 40 km/h illumination - -
(25 mph) 'for 1 minute or more [M/T].
NOTE

O: illuminated, x: extinguished, —: not relevant

Caution

Iif a different result is obtained when checking, refer to the "Troubleshooting" section for remedy.
2. When the headlamp is illuminated (tail lamp relay is operating), check if each indicator lamp is

dimmed.
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13-51-2

fa s Ny
\ \:‘: %_ relay

N
_=__ABS valve relay/

T\

ABS motor

L

/

14N0232

t
\.-" TCL valve
) relay

14N0234

14A0235

ABS valve relay

A - 2
1[2]3
5

14A0238
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INSPECTING THE MOTOR RELAY AND VALVE

RELAY

E35FPAP

Check for continuity between the terminals of the relay with
and without power as shown in the chart overleaf.

ABS motor relay <when energizing coil is at normal
temperature (20°+15°C [68°+ 27°F])>

When there is no

Between terminals

74 +250

terminals @ and @

current @ and @
Between terminals | No continuity
@ and ® {00 ()
When there is Between terminals | Continuity
current between @ and ® (approx. 0f})

ABS valve relay <when energizing coil is at normal
temperature (20°+15°C [68°+27°F])>

When there is no
current

Between terminals | 80250

® and ®

Between terminals | Continuity
® and @ {approx. 0))

Between terminals

No continuity

terminals @ and ®

@ and ® {0 Q)
When there is Between terminals | No continuity
current between ® and @ (oo Q)

Between terminals
@ and ®

Continuity
(approx. 09)

PWGES004-D
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TCL valve relay

14A0237

When using the_ mu_lti-use tester

© Mitsubishi Motors Corporation May 1994

TCL valve relay <when energizing coil is at normal
temperature (20°+5°C [68°+9°F])>

When there is no Between terminals 100730

current @ and @
Between terminals No continuity
® and @ (o0 )
When there is Between terminals | Continuity
current between @ and ©® {approx. 0Q)

terminals @ and @

INSPECTING THE TCL HYDRAULIC SYSTEM
INSPECTION USING THE BRAKING FORCE TESTER
NOTE

1.

2.

The roller of the braking force tester and the tyre should
be dry during testing.

The parking brake should be applied to lock the rear
wheels.

Place the front wheel of the vehicle on the rollers of the
braking force tester.

Turn the ignition key to the OFF position and set the muiti-
use tester <Up to 1993 models> or MUT-II <All models> as
shown in the diagram.

Caution

Connection and disconnection of the multi-use tester or
MUT-II should always be made with the ignition switch
in the OFF position.

After checking that the selector lever is in neutral, start the
engine.

Caution

At this time, check that the TCL-related indicator lamps
momentarily illuminate before switching off.

If they do not switch off, refer to the “Troubleshooting”
section (P.13-18-1).

Operate the rollers of the braking force tester and keep
the steering wheel straight.

When the brake pedal is released, perform an actuator test
with the multi-use tester or MUT-II (Item Nos. 01, 02) and
take a reading of the change in braking force.

For diagnosis and remedy, refer to the following “diagnosis
table”.

NOTE

1. When the multi-use tester or MUT-I1 is operated and the
TCL system is selected, the TCL system will switch to
multi-use tester or MUT-II mode and the TCL indicator
lamp will illuminate.

2. When the TCL has been interrupted by the fail-safe func-
tion, the multi-use tester or MUT-II actuator testing can-
not be used.

PWGE9004-G REVISED
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13-51-4

Diagnosis Table

Diagnosis (braking force tester reading)
No. Operation Cause Remedy
Normal Problem
When the actuator is Hydraulic unit | Connect
force-driven by the multi- brake pipes correctly.
use tester or MUT-II the are incorrectly
brake force will change Braking force at connected.
in the following way. ste 1gis ver _
01 N (kg. 105} | Gl or hard —
slignt or haraly Hydraulic unit | Replace the
Approx. 200 (20, 44) increases at all. is faulty. hydraulic unit.
Operate the Step 1
multi-use tester or
MUTT t force-cive || 700-800 (70-90. 1
the actuato?]and Braking force Hydraulic unit | Replace the
check the change Step 2 (After approw. | increases at step | is faulty. hydraulic unit.
in braking force. 3 seconds) 1. but the
decrease in braking
gg’o;ggo (35-65, force at step 2 is
02 -143) very slight or
Step 3 (After approx. | almost
3 seconds) non-existent.
Approx. 200 (20, 44)
NOTE

1. For drive conditions, the wheel speed of both front wheels should be 0 km/h (0 mph), and the
maximum wheel speed of the wheel to be tested for braking force should be less than 10 km/h
(6 mph).
2. The above reasons for problems are given on the assumption that all brake components other

than the hydraulic unit are functioning normally.

© Mitsubishi Motors Corporation

May 1994
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When using the multi-use tester

o E
/ o = 7
Multi-use tester 16N0620

When using the MUT-11

© Mitsubishi Motors Corporation May 1994

SIMPLE INSPECTION

Jack up the front wheels, and support on axle stands.
After checking that the selector level is neutral, feel the
drag force (drag torque) for each wheel brake.

. Turn the ignition key to the ACC position and set the multi-

use tester or MUT-II as shown in the diagram.

Caution

Connection and disconnection of the multi-use tester or
MUT-1I should always be made with the ignition switch
in the OFF position.

Start the engine.

Caution

At this time, check that the TCL-related indicator
lamps momentarily illuminate before switching off.
If they do not switch off, refer to the
"Troubleshooting” section (P.13-18-1).

Check that the wheels lock when the brake pedal is
depressed, and that they become free when the pedal is
released.

. When the brake pedal is released, operate the multi-use tes-

ter or MUT-II to force-drive the actuator.

Rotate the wheel manually and check the change in
braking force.

The result should be as shown in the following diagram.

NOTE

1. When the multi-use tester or MUT-IT is operated and the
TCL system is selected, the TCL system will switch to
multi-use tester or MUT-Il mode and the TCL OFF indica-
tor lamp will illuminate.

2. When the TCL-ECU function has been interrupted by the
fail-safe function, the multi-use tester or MUT-II actuator
testing cannot be performed.

PWGE9004-G REVISED
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i | P | i ; l Lo Coo |
Depressed ] __T:___:'___j___;___l____J'___1:____!___j_ui___f____l_
Pedal : oL
operation __-J___.______‘r___:.___p__4___;___}___2_-__1___4___L___.____|L__
Released | Lo } e
P | " |
e e e e me m— e o e — - - —— X o e e e - e e ma=- [ Q.
E_ 1 ! L Multi-use tester or MUT'II actuator test start-: !
Increase R 4/: (em Nos. 03, 04) 1+ 1 |
. --—k-—-d———F—— e ol i okl -—-1--- i i Rt S e
In pressure ! ] ! ! | I
Solenoid i i i l 1 : 3 seconds] | b H _i )
RTINS U — N " ———————— ———mdr e - — - -
valve Steady pressure -I : : i ; ; i | -1 ,l | ':r
position Reduction in i [ b R S N R N
pressure (when | 1 I R
. ) 1 \ | I I i ! i !
not working) i | ! ! N | : ' !
"‘T“':“"L“' ““I:’ Approx. “‘l*“'_"f“‘.““'.“‘*,"'%“]’"
! | 3 seconds | ] : | ! ! !
I - ' Y e etk St
. Lock ] IR R
ﬁ}hecbkmkg IR B "'Jt’“’+“‘:‘”—l‘ ______ :____:___;___;___:____t‘__
€ Drake \ t
force Drag force : : ]l | l : R U NN
when the pedal T Ll T oo
is free ! ! ! ! : | : . ; i [ ! ;
14ND271

Diagnosis Table

8. If a different result is obtained when checking, correct
it by following the procedure in the “diagnosis table”.

No.

Operation

Diagnosis (braking force tester reading)

Normal

Problem

Cause

Remedy

03

04

1. Rotate the
wheel when the
brake pedal is
released.

2. Choose the

wheel to be
checked with
the multi-use
tester or MUTHII,
and force-drive
the actuator.

3. Rotate the

selected wheel
manually to
check the
change in
braking force.

After continuous |

for a 3 second period, the

braking force will
decrease.

ocking

The wheel will not
lock.

Hydraulic unit
brake pipes
are incorrectly
connected.

Connect
correctly.

Hydraulic unit
is faulty.

Replace the
hydraulic unit.

© Mitsubishi Motors Corporation

May 1994
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AUTO-CRUISE CONTROL CABLES INSPECTION AND ADJUSTMENT E13FVAI

Auto-cruise control link assembly

Auto-cruise control actuator Link B Link A

Adjusting nut B

’\?f

//
=
.
Auto-cruise control
cable

Link C

?"’""

Adjusting nut A
Lock nut Adjusting nut C

Accelerator cable

Throttle cable
Throttle lever —
.n. \\\\\\\ (a
‘ /
© Q)
Adjusting balts % \

OTNO0OO4
<R.H. drive vehicles built from November, 1992>

Adjusting nut A - Link A

To accelerator pedal «—" Link C
To auto-cruise =22~ ‘j T To throttle lever
control actuator
Adjusting  Adjusting Lock Front
nut C nut B ock nut 0aNC146

<L.H. drive vehicles built from May, 1994>

Adjusting nut B

Adjusting nut A

.......
-z

To accelerator pedal

==~ To auto-cruise
control actuator

To throttle lever ~

07NOO46

© Mitsubishi Motors Corporation May 1994 PWGES004-G REVISED
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13-63

Throttle lever

©- Fixed SAS

03L0122

O7NOO18

Adjusting nut B

Link C  o7noote

© Mitsubishi Motors Corporation May 1994

(1) Turn air conditioner and lamps OFF. Inspect and adjust at
no load.

(2) Check if the end of the fixed SAS is touching the throttle
lever stopper.

(3) Confirm there are no sharp bends in cables.

(4) Depress the accelerator pedal and check if the throttle
lever moves smoothly from fully closed to fully open.

(5) Check inner cables for correct slack.

(6) If there is too much slack or no slack, adjust play by the
following procedures.

<L.H. drive vehicles built up to April, 1994,
R.H. drive vehicles built up to October, 1992>

@
@

®
@

PWGE9004-G

Remove the actuator’'s cover.

Loosen the adjusting nuts and lock nuts of the throttle
lever and intermediate links A, B and C, so that the
intermediate links A, B and C and the throttle lever can
mover freely.

Rotate the intermediate link C in the direction shown in
the diagram, and while keeping it touching the stop-
per, tighten the adjusting nut C in the direction to
lessen the inner cable play of the accelerator cable.
Then unscrew the adjusting nut C the specified
number of turns just before the intermediate link C
begins to move.
Amount to unscrew the adjusting nut C:

<M/T> Approx. half a turn [inner cable paly 0-
1 mm (0-0.04 in.)]
Approx. 2 turns [inner cable paly 2-3
mm (0.08-0.12 in.})]

Fix the accelerator cable with the lock nut.

<A/T>

Tighten the adjusting nut B in the direction to lessen
the inner cable paly of the throttle cable. At the
position where the intermediate link B lever touches
the intermediate link C, unscrew the adjusting nut B
the specified number of turns.

Amount to unscrew the adjusting nut B:
Approx. 1 turn [inner cable play 1-2 mm (0.04-
0.08 in.)]

Fix the throttle cable with the lock nut.

Tighten the air intake plenum adjusting bolt.

REVISED
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FUEL - Service Adjustment Procedures

Adjusting nut A

07NO018

Adjusting
nut B

-
Lock nut o
e C
e \flfé Link
- NN
N =i
] N T
Adjusting nut C - 0310161
Link B =
Link B
lever Link C

03L0162

© Mitsubishi Motors Corporation

May 1994

©)

Tighten the adjusting nut A in the direction to lessen
the inner cable play of the cruise control cable. At the
position where the intermediate link A lever touches
the intermediate link B, unscrew the adjusting nut A
the specified number of turns.

Amount to unscrew the adjusting nut A:
Approx. 1 turn [inner cable play 1-2 mm (0.04-
0.08 in.)]

Fix the auto-cruise cable with the lock nut.

<R.H. drive vehicles built from November, 1992>

@
@

Qe

®

PWGE9004-G

Remove the actuator's cover.

Loosen the adjusting nuts and lock nuts of the throttle
lever and intermediate links A, B and C, so that the
intermediate links A, B and C and the throttle lever can
mover freely.

Rotate the intermediate link C in the direction shown in
the diagram, and while keeping it touching the stop-
per, tighten the adjusting nut C in the direction to
lessen the inner cable play of the accelerator cable.
Then unscrew the adjusting nut C the specified
number of turns just before the intermediate link C
begins to move.

Amount to unscrew the adjusting nut C:
<M/T> Approx. half a turn [inner cable paly 0-
1T mm (0-0.04 in.)]
<A/T> Approx. 2 turns [inner cable paly 2-3
mm (0.08-0.12 in.})]

Fix the accelerator cable with the lock nut.

Tighten the adjusting nut B in the direction to lessen
the inner cable paly of the throttle cable. At the
position where the intermediate link B lever touches
the intermediate link C, unscrew the adjusting nut B
the specified number of turns.

Amount to unscrew the adjusting nut B:
Approx. 1 turn [inner cable play 1-2 mm (0.04-
0.08 in.)]

Fix the throttle cable with the lock nut.

Tighten the air intake plenum adjusting bolt.

Tighten the adjusting nut A in the direction to lessen
the inner cable play of the cruise control cable. At the
position where the intermediate link A lever touches
the intermediate link B, unscrew the adjusting nut A
the specified number of turns.

Amount to unscrew the adjusting nut A:
Approx. 1 turn [inner cable play 1-2 mm (0.04-
0.08 in.)]

Fix the auto-cruise cable with the lock nut.
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13-53-2

Lock nut
07N0046

Adjusting nut C

Adjusting nut B

Link B lever
07NOD46

Lock nut Link B |

Adjusting nut A

Link A lever
O7NOO46

© Mitsubishl Motors Corporation May 1994
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<L.H. drive vehicles built from May, 1994>

Remove the actuator’'s cover.

Loosen the adjusting nuts and lock nuts of the throttle
lever and intermediate links A, B and C, so that the
intermediate links A, B and C and the throttle lever can
mover freely.

Rotate the intermediate link C in the direction shown in
the diagram, and while keeping it touching the stop-
per, tighten the adjusting nut C in the direction to
lessen the inner cable play of the accelerator cable.
Then unscrew the adjusting nut C the specified
number of turns just before the intermediate link C
begins to move.

Amount to unscrew the adjusting nut C:
<M/T> Approx. half a turn [inner cable paly 0-
1 mm (0-0.04 in.)]
<A/T> Approx. 2 turns [inner cable paly 2-3
mm (0.08-0.12 in.})]

Fix the accelerator cable with the lock nut.

Tighten the adjusting nut B in the direction to lessen
the inner cable paly of the throttle cable. At the
position where the intermediate link B lever touches
the intermediate link C, unscrew the adjusting nut B
the specified number of turns.

Amount to unscrew the adjusting nut B:
Approx. 1 turn [inner cable play 1-2 mm (0.04-
0.08 in.)]

Fix the throttle cable with the lock nut.

Tighten the air intake plenum adjusting bolt.

Tighten the adjusting nut A in the direction to lessen
the inner cable play of the cruise control cable. At the
position where the intermediate link A lever touches
the intermediate link B, unscrew the adjusting nut A
the specified number of turns.

Amount to unscrew the adjusting nut A:
Approx. 1 turn [inner cable play 1-2 mm (0.04-
0.08 in.)]

Fix the auto-cruise cable with the lock nut.

REVISED
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R.H. drive vehicles

L.H. drive vehicles

07R0024

Indicator lamp

=

74NOO35

<Vehicles without SRS>

74N0034

<Vehicles with SRS>

Control switch

PACC/RES &
CANCEL 4
OAST/SETY,

SET switch : ON

Q7F0017

© Mitsubishi Motors Corporation  Dec. 1991

ACCELERATOR PEDAL SWITCH INSPECTION
AND ADJUSTMENT

<A/T models built up to October, 1991>

(1) Warm the engine until the engine coolant temperature
reaches normal temperature [80-90°C (176-194°F)], and
then stop the engine.

(2) Check if there is continuity between the accelerator pedal
switch terminals when the accelerator pedal is free.

(3) Check if there is no continuity between the accelerator
pedal switch terminals when the accelerator pedal switch®
is depressed, and the stroke A in the diagram is at the
standard value.

Standard value (A): 2-6 mm (0.08-0.24 in.)

(4) If the stroke departs from the standard value, adjust with
the adjusting bolt.

AUTO-CRUISE CONTROL MAIN SWITCH CHECK

(1) Turn the ignition key to ON.

(2) Check to be sure that the indicator lamp within the
switch illuminates when the main switch is switched
ON.

AUTO-CRUISE CONTROL SETTING CHECK

(1) Switch ON the main switch.

(2) Drive at the desired speed within the range of approxi-
mately 40-200 km/h (25-125 mph).

(3) Switch ON the SET switch.

(4) Check to be sure that when the switch is released the
speed is the desired constant speed.

NOTE

If the wvehicles speed decreases to approximately
15 km/h (9 mph) below the set speed because of climb-
ing a hill for example, the automatic speed control will
be cancelled.

PWGES004-B

REVISED



FUEL - Service Adjustment Procedures 13-55

<Vehicles without SRS>

74ANOO034

RESUME
switch: ON

——— ‘

07F0017

<Vehicles without SRS>

74ANOO34

SET switch: ON

Q7F0017

© Mitsubishi Motors Corporation Apr. 1991

SPEED-INCREASE SETTING CHECK

(1) Set to the desired speed.

{2) Switch ON the RESUME switch.

(3) Check to be sure that acceleration continues while the
switch is hold, and that when it is released the constant
speed at the time when it was released becomes the
driving speed.

SPEED REDUCTION SETTING CHECK

(1) Set to the desired speed.

(2) Switch ON the SET switch.

(3) Check to be sure that deceleration continues while the
switch is pressed, and that when it is released the
constant speed at the time when it was released becomes
the driving speed.

NOTE
When the vehicle speed reaches the low limit [approxi-

mately 40 km/h (25 mph)] during deceleration, the auto-
matic speed control will be cancelled.

PWGE9004-A REVISED
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<Vehicles without SRS>

74N0034

CANCEL switch: ON

07F0017

<Vehicles without SRS>

74N0C034
<Vehicles with SRS>
Control switch
RESUME
switch: ON

\

ACG/RES A
CANCEL 4
OAST/SETY)

07FQ017

© Mitsubishi Motors Corporation  Apr. 1991

CHECK OF RETURN TO THE SET SPEED BEFORE
CANCELLATION AND AUTO-CRUISE CONTROL
CANCELLATION

(1) Set the auto-cruise \speed control.

(2) When any of the following operations are performed while
at constant speed during cruise control, check if normal
driving is resumed and deceleration occurs.

Switch ON the CANCEL switch.

The brake pedal is depressed.

The clutch pedal is depressed. (Vehicles with a manual
transmission)

The selector lever is moved to the “N” range.
(Vehicles with an automatic transmission)

® oMo

(3) At a vehicle speed of 40 km/h (25 mph) or higher,
check if when the RESUME switch is switched ON,
vehicle speed returns to the speed before cruise
control driving was cancelled, and constant speed
driving occurs.

(4) When the main switch is turned to OFF while driving at
constant speed, check if normal driving is resumed
and deceleration occurs.

PWGES004-A ADDED



13-55-2

NOTES

© Mitsubishi Motors Corporation Dec. 1992 PWGES004-D REVISED



13-56

FUEL — On Vehicle Inspection of MPI Components

ON VEHICLE INSPECTION OF MPI COMPONENTS

COMPONENTS LOCATION

E130AAA
<SOHC>

Name Symbol; Name Symbol
Air conditioner relay A ldle speed control servo L
Air conditioner switch B Ignition coil {power transistor) M
Air flow sensor C Ignition timing adjustment terminal N
(incorporating intake air temperature sensor — : -
and barometric pressure sensor) Inhibitor switch O

Injector P
Control relay D Oxygen sensor Q
Crank angle sensor E Power steering fluid pressure switch R
Detonation sensor F Purge control solenoid valve S
Diagnosis connector G Throttle position sensor T

- (with idle position switch)
EGR control solenoid valve w
<Vehicles built from December, 1992>
Engine controt unit H
Engine coolant temperature sensor I Variable induction control servo and Induction U
X - : control valve position sensor
Engine warning lamp (check engine lamp) J
Fuel pump check terminal K Vehicle speed sensor (reed switch) Vv
o] EfR
+1z L — 1
P
(- %

ZFUNIS4

7FUNSS

© Mitsubishi Motors Corporation  Dec. 1992
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Air flow sensor ~
(incorporating intake air temperature Z

\
7FU0783

Top dead center sensor

Diagnosis terminal
and diagnosis
control terminal

7FU1180

AVEAR
Engine coolant
temperature sensor.

7FUO784

© Mitsubishi Motors Corporation  Nov. 1990

PWGE9004

B Air conditioner
————————itc
_

EE=
==
=1

h
FUN179

!

16NO747

V4

5 \
Detonation sens/or/ \\

. .~
Engine warning lamp
~

7FU118]
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FUEL — On Vehicle Inspection of MPI Components

x/

({

Fuel pump check terminal

77, >

Ignition coil
o (power transistor)

/s

7FUN58

© Mitsubishi Motors Corporation  Nov. 1990
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Idle speed control se
A (Stepper motor)
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(Ol Variable induction control servo and
Induction control valve position sensor

© Mitsubishi Motors Carporation  Dec. 1992

PWGE9004-D

— —
Vehicle speed sensor (reed switch) 7

7FU1182
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FUEL — On Vehicle Inspection of MPI Components

<DOHC>

Name Symbol| Name Symbol
Accelerator position sensor {with idle position A Idle speed control servo M
switch) <Vehicles with TCL> Ignition coil (power transistor) N
Air conditioner relay B Ignition timing adjustment terminal 0
Air conditioner switch C Inhibitor switch P
Air flow sensor D injector Q
(incorporating intake air temperature sensor Oxygen sensor ' T R
and barometric pressure sensor) . . :

Power steering fluid pressure switch S
Camshaft position sensor <Vehicles built AA | Purge control solenoid valve T
from December, 1992> Throttle position sensor U
Control relarym - E <Vehicles with TCL>
Crank angle sensor <Vehicles built up to F Throttle position sensor Vv
November, 1992> {with idle position switch)
Crank angle sensor <Vehicles built from AB | <Except for Vehicles with TCL>
December, 1992> Variable induction control servo and Induction W
Detonation sensor G control valve position sensor
Diagnosis connector o H | Vehicle speed sensor (reed switch) X
EGR Contl’0| solenoid valve <Vehicles built Z Vacuum control solenoid Va|ve’ Pu(ge control Y
from December, 1992> solenoid valve and Ventilation control
Engine control unit | solenoid valve <Vehicles with TCL>
Engine coolant temperature sensor J
Engine warning lamp (check engine lamp) K
Fuel pump check terminal L

7FUI155

© Mitsubishi Motors Corporation  Dec. 1992 PWGE9004-D REVISED



F i/ 7 Tt )
BN Accelerator position sensor

{(with idle position switch)
N SN

16NQ746

© MiHisubishi Motors Corporation  Nov. 1990

PWGE9S004

n __Air flow sensor
~ —{incorporating intake air temperature

Diagnosis terminal and
diagnosis contro! terminal

Engine coolant
temperature sensor

W/




N——

" — —
I e o
Engine warning lamp ~~
-~ ~

7FU118!

Idle speed control servo
(Stepper motor)

Ignition timing adjustment
terminal

=
R (

Power steering fluid pressure switch

OW ) ) LE

© Mitsublishi Motors Corporation  Nov. 1990
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Ignition coil
(power transistor)

\\)’

7FU0786

-

<Except for Vehicles with TCL>
|t 6\ \

7FUNS58




FUEL — On Vehicle Inspection of MPI Components 13-63

< A~
1\ Throttle position sensor -
Sy [

7FU0810

+Variable induction control servo (DC motor).
(Built-in intake air control valve position_
sensor). ~/\) _ \ '/

solenoidg
valve N 7runed

EVehicles with TCL> _

\ - T EGR control solenoid valve _
\ . ~—

m <Vehicles built from December,
1992>C// ' Crank angle sensor

7FU1308

© Mitsubishi Motors Corporation  Dec. 1992

vV S
-\l | Throttle position sensor

{with idle position switch)

Vehicle speed sensor {reed switch)

7FU1182

<Except for Vehicles with TCL>
\ EGR control solenoid valve —

m <Vehicles built from
December, 1992>

Camshaft position sensor "
\ 7FU1309

REVISED
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Diagnosis
connector

N

Cigarette

{Iighter socket

=]

) E:]
o |E=

& IMulti-use
tester —————|

| /

o I v g )

/ \\ l 7FUNZS

© Mitsubishi Motors Corporation

Dec. 1992

COMPONENT INSPECTION PROCEDURE
USING MULTI-USE TESTER

(1)

(2)
3

(4)
(5)

Inspect according to the service data and actuator test
function. If there is any abnormality, inspect the body
harness and components, etc. and repair.

After repairing, recheck using the muiti-use tester to con-
firm that any I/O abnormalities have been correctly fixed.
Erase the self diagnosis malfunction codes from
memory.

Remove the multi-use tester.

Restart the engine, test-drive, etc. to confirm that the
trouble has been corrected.

NOTE
Connect the multi-use tester to the white diagnosis con-
nector.

PWGE9004-D ADDED
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FUEL — On Vehicle Inspection of MPI Components

POWER SUPPLY AND IGNITION SWITCH-IG

<Vehicles built up to November, 1992>

Ignition switch [IG]

16N0O747

16N0746

Equipment side .
cgnn%ctor ® Harness side .
connector
a
f1]2]3]4]5)
617]18§810
: 5 r4 v 8
' 5EL1003
12 25 108 62
<
Power Power Engine
supply| supply| control
unit
7FU0950
Engine control unit connector
oo o o e o 1 = 2 B A R A A
o Oha o [} DO O( [ [E0~3| ~I|~3
rojwla o S oo w) oo Ofrs[ra
7FU0653

OPERATION

While the ignition switch is on, battery power
is supplied to the engine control unit, the in-
jector, the air flow sensor, etc.

When the ignition switch is turned on, the
battery voltage is applied from the ignition
switch to the engine control unit, which then

INSPECTION
Using Multi-use Tester (MUT)

turns ON the power transistor to energize the
control relay coil. This turns ON the control
relay switch and the power is supplied from
the battery to the engine control unit through
the control relay switch.

Function Item No.

Data display

Check condition Standard value

Data reading 16

power voltage

Engine control unit

Ignition switch: ON sV

© Mitsubishi Motors Corporation

Dec. 1992
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FUEL — On Vehicle Inspection of MPI Components

13-65

HARNESS INSPECTION

® Harness side
connector B

(m]
5[4f312]|1
10|8( 87

6

Q J

= 7FU0537

e Connector: Disconnected

Voltage (V)

SV

1 Measure the ignition switch
| terminal input voltage.
B G s Engine control unit connector: 1. 2
<0 Disconnected
e Ignition switch: ON
Voltage (V) I:Lepair
- — the
Engine control SV * harness
unit harness (Ignition.
L side connector switch—i2)
01L0427
2 h?easure the power supply voltage
of the control relay.
]

3

Repair

m( —1.the
harness.

(Battery—

3 Engine control
unit harness
side connector

® Harness side —OH108)
connector
L @)
5/a] 3] 2]1)
10[9]8]7]6 ?
7FU0951

Check for an open-circuit, or a
short-circuit to earth, between the
engine control unit and the control
relay.

e Engine control unit connector:
Disconnected

e Control relay connector:
Disconnected

4

Repair

OK |- the
harness.

(®el-{08)

4 Engine control
unit harness
side connector —

= Ol
&)
5all3]2] 1
10/oll8(7]6
® Harness side
connector
7FU0468

Check for an open-circuit, or a
short-circuit to earth between the
engine contro! unit and the control
relay.

e Control relay connector:
Disconnected

e Engine control unit connector:
Disconnected

Repair

oK —-the
harness.

(4], -2,
)

© Mitsubishi Motors Corporation  Nov. 1990
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13-66 FUEL — On Vehicle Inspection of MPI Components

16NO747
s
(12]3]4
IBEE
T2v
7FU046%9

CONTROL RELAY INSPECTION
(1) Remove the control relay.

(2) Use jumper wires and connect control relay terminal @@
to the battery @ terminal and terminal ® to the battery
© terminal.

Caution

Be very careful when connecting the jumper wires
because the relay will be damaged if a mistake is
made with the contact terminals.

(3) With battery © terminal jumper wire connected and dis-
connected, measure the voltage at control relay terminals

@ and ®.

Jumper wire Terminal voltage 4 Terminal voltage 5
Connection System voltage System voltage
Not connected ov ov

(4) Use jumper wires to connect control relay terminal @ to
the battery @ terminal and terminal ® to the battery ©
terminal.

(6) With the battery © terminal jumper wire connected and
disconnected, check the continuity between the ter-

© Mitsubishi Motors Corporation  Nov. 1990

12V :
o minals @ and @.
( [ Jumper wire Continuity between terminals 2-3
| B2
" Connection Yes
215)
2,3[4(5
;|7 alalo = Not connected No
(6) Use jumper wires and connect control relay terminal @
R, to the battery @ terminal and terminal @ to the battery
- 1 © terminal.
— (7) With the battery © terminal jumper wire connected and
12V] S ruoa70 disconnected, measure the voltage at control relay ter-

minal @.

Jumper wire Terminal Voltage 2

Connection System voltage

Not connected ov

(8) Replace the control relay if faulty.

PWGE9004



FUEL — On Vehicle Inspection of MPlI Components

13-66-1

POWER SUPPLY AND IGNITION SWITCH-IG <Vehicles built from December, 1992>

16N0747

Engine

control unit 16N0O746

Battery

Ignition switch [IG]

r;pm.m.ﬁo—-

Equipment

= PR

01
1

4
[3
18
2s

wislo| ol

= ® side connector
. -
Control [1]2]3]4]
ontro
5|6(718
relay A4 A8
/l 4
-9 g
V3 VY72 Ve
[413]2[1]
~ 8/7(65
h' SEL1800
/:12 25 108 62
g] é] ceu
Power supply
1FU0807

501100 P
9111801 L

7FU0653

OPERATION
Refer to P.13-64
INSPECTION

Using Multi-use Tester (MUT)
Refer to P.13-64

HARNESS INSPECTION

1 Measure the ignition switch
T terminal input voltage. -
» Engine control unit connector: | | . 2
Disconnected ‘OK
Ignition switch | Voltage (V — .
) 9 ge (V) Repair the
—52 OFF 0-1 . harness.
_; OX -1 (Ignition
Engine control ON Battery voltage : switch — [2)
unit harness or check
side connector the ignition
01L0427 switch.
© Mitsubishi Motors Corporation Dec. 1992 PWGE9004-D ADDED



13-66-2

FUEL — On Vehicle Inspection of MPI Components

2 ® Harness side )
connector 55
<0
g |
cQ

-4

Measure the power supply voltage
of the control relay.

e Ignition switch: OFF
o Contro! relay connector:
Disconnected

Voltage (V)

Battery voltage

oK [3

% T (Battery -
on)

Repair the
harness.

side connector

(Battery —
@&
1FU0808
Engine control Ch P
; eck for open-circuit, or
3 unit harness short-circuit to earth, between the

6AF0050

'® Harness side engine control unit and the control N\
connector relay. OK——’ 4
al312TY e Engine control unit connector: !
(8 71615] Disconnected
e Control relay connector: Repair
Disconnected OX( — the
) harness.
(BXe] -
[108])
1FUOB09
Engine control L
4 unit harness Check for open-circuit, or
side connector | short-circuit to earth, between the
engine control unit and the control /_\
relay. T
ARIpiEY v | oK &
EvEE| . I%r)gme contré)l unit connector: %
_ isconnecte -
® CHoar:rrw]eeeiior&de e Control relay connector: ?hepalr
Disconnected OX( —1. ha?ness
‘ @ -
(12]25])

Measure the power voltage to the
actuator.

e Control relay connector:

AN

6 Connected o K
e Engine control relay \\/
r4312[1 connector. Connected
87|65 Engine Voltage (V) . f(heplacet |
® Harness side . o e contro
connector Cranking 8V or more relay or
engine
Racing Battery voltage control unit
6AF0051 is defective
© Mitsubishi Motors Corporation  Dec. 1992 PWGES004-D ADDED



FUEL — On Vehicle Inspection of MPI Components

13-66-3

9FU0010

CONTROL RELAY INSPECTION

(1) Remove the control relay.

(2) Check the continuity between the control relay terminals.

Inspection terminals Continuity
5-7 Continuity
6-8 Continuity in one direction

9FU0018

(3) Use jumper leads to connect control relay terminal @) to
the battery (+) terminal and terminal (&) to the battery (-)

terminal.
Caution

When connecting the jumper leads, be careful not to
mistake the connection terminals, as damage to the

relay will result.

(4) Check the voltage at control relay terminal () while
connecting and disconnecting the jumper lead at the

battery (-) terminal.

Jumper lead

Voltage at terminal 1

Connected

SV

Disconnected

oV

4]

1

~Jj0oe

T\
o|—
222

9FU0019

(6) Use the jumper leads to connect control relay terminal
to the battery (+) terminal and terminal (6) to the battery

(-) terminal.

6) Check the continuity between control relay terminals @ - @
and terminals ® - @ while connecting and disconnecting the

jumper lead at the battery (-) terminal.

Jumper lead

Continuity between
terminals 2 - 4

Continuity between
terminals 3-4

© Mitsubishi Motors Corporation

Dec. 1992

Connected

Continuity (0Q)

Continuity (0)

Disconnected

No continuity (eo€)

No continuity (e=Q)

(7) If there is a defect, replace the control relay.

PWGES004-D
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NOTES
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FUEL — On Vehicle Inspection of MPl Components 13-67
ENGINE CONTROL UNIT POWER EARTH
Engine control unit
v v
13 26
16N0746 =
01A0191
Engine control unit connector
’n i ...:,..:—‘ ;:mn;\wu\u q;:
7FU0653

OPERATION
Earth the engine control unit

HARNESS INSPECTION

TROUBLESHOOTING HINTS

If the earth wire of the engine control unit is not
connected securely to earth, the unit will not

operate correctly.

. Engine control
unit harness
1 side connector

010180

Check for continuity of the earth
circuit.

e Engine control unit connector:
Disconnected

_

oK -

AN

Repair
|, the
harness.
(03], (8-
Earth)

© Mitsubishi Motors Corporation  Nov. 1990
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13-68 FUEL — On Vehicle Inspection of MPI Components

FUEL PUMP <Vehicles built up to November, 1992>

X/

Fuel pump
connector

03N0005
" . Harness side
Ignition switch [IG] connector
Ignition switch [ST]
—_— ‘Mir,/j
|
00
SEL1205
Equipment side A A\ Control rela ~v-4] ® Equipment
connector 9 3 Y A @Q side
A2 connector
Fuel
L] Ly pump
é L S1
ON OFF
> -
NZ
Y VY N 4 \%
6| 7 2 T
Q0
= Av4
© Fuel pump &
1 (] drive =
SEL1003 terminal
® Harness side 8 Engine control unit connector
connector /N — —_— - —
Engine CEE INITEI I b I v e o € BESPED
control
unit
7FU0653
7FU1036
© Mitsubishi Motors Corporation  Dec. 1992 PWGES004-D REVISED



FUEL — On Vehicle Inspection of MPI Components

13-69

OPERATION

Drives the fuel pump during cranking and en-
gine operation.

When the ignition switch is set to START,
current flows from the ignition switch through
the control relay coil to earth. This turns on
the control relay switch and drive power is
supplied from the battery through the control
relay switch to the fuel pump.

e While the engine is running, the engine con-

trol unit keeps the power transistor on and
energizes the control relay coil so that drive
power is supplied to the fuel pump.

When the control relay switch is turned on,
battery voltage is also applied to the engine
control unit so that the control unit detects
supply of drive power to the fuel pump.

INSPECTION
Using Multi-use Tester (MUT)

Function Item No. Drive

Check condition Check content

Normal state

Actuator test 07 Fuel pump is
driven to

circulate fuel

Hold return hose
with fingers to feel
pulsation indicating
fuel flow

¢ Engine cranking

e Forced drive of
fuel pump

Check is made

Pulsation is felt

for above two

conditions Listen to pump

operating sound near
fuel tank

Operating sound is
heard

HARNESS INSPECTION

1</

Fuel pump
drive terminal (black)

Check the fuel pump.

e Apply battery voltage to the
check terminal and operate the

pump.

ok 3

oK + [2

Harness side
/1__connector

1FU0521

Check the earth circuit of the fuel
pump.
e Connector: Disconnected

oK+ [3

Repair
oK —-the
harness.

Harness
side
connector

1FU0522

Check for continuity between the
fuel pump and the check terminal.

e Connector: Disconnected

oK+ [4

Repair
% —_— the
harness.

@®z-Cm)

© Mitsubishi Motors Corporation  Nov. 1990
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FUEL — On Vehicle Inspection of MPI Components

4 Check for continuity between the
© check terminal and the controf
relay terminals.
e Control relay connector: 5
Fuel Disconnected
pump e Fuel pump connector: _
check Disconnected Repair
terminal d( _L. the
(am]
Harness side harness.
= (5141312 ] ") connector (@z-0n)
IS A 7FU1037
5 Measure the power supply voltage
] of the control relay. 6
B 2o e Connector: Disconnected _|.. Repair
/ ST ¢ Ignition switch: START (when the
A checked) Rarness.
10(9||8|7|6 i+ i . gnition
e Ignition switch: ON {(when somteG—
® checked) )
Harness side * —t (lanition
i connector Voltage (V) an
“ o switch-ST-
~ 8 or more @9
© 7FU0474
6 |Harness side ‘ Check for an open-circuit, or a
connector 22 short-circuit to earth between the
M@ control relay and the engine
(5l4]3]2]1 control unit. -+ |7
10{9(/817(6 e Control relay connector:
) — Disconnected )
Engine control | e  Engine control unit connector: Repair
unit harness Disconnected q( —1L. the
side connector harness.
* = (@(T-[8)
7FU0475
7 ® Harness side Qhec_k for continuity of the earth
connector circuit.
(] + Control relay connector: N 8
5lal3(2 Disconnected
10/911817
Repair
oK |- the
harness.
. (BXe)-
7FU0476 Earth
' Check for an open-circuit, or a
short-circuit to earth between the
0l control relay and the fuel pump.
(5[a]3]2] N e Control relay connector: A
10{9(8|7]6 Disconnected
® Harness s Fuel pump connector: _
side Disconnected Repair
connector % —4. the
harness.
= (@-0=)
6FU1333

CONTROL RELAY INSPECTION
Refer to P.13-66.

© Mitsubishi Motors Corporation  Nov. 1990




FUEL - On Vehicle Inspection of MPI Components

13-70-1

FUEL PUMP <Vehicles built from December, 1992>

<
Fuel pump ‘
drive terminal

Fuel pump
connector W

03N000S

ECU connector

Ignition switch [IG]

7 A Control relay

= |rofuis o

-
o=

101 P
0
]
o)
i)
0
0
1]

4

92
60

<9

® Equipment
side connector
hvd
rl2]3f4
s[e[718ll | Fui
= OFF
® Harness side
connector 4
©
A 1]
Fuel pump
413[2]1 drive terminal
8|1716]|5
SEL1800
8 ECU
7FU0653

Equipment
side connector

T®2

X2)
D Do’}

Fuel pump

6AF0159

OPERATION

e The fuel pump is driven when the engine is
cranking and while the engine is running.

e \When the engine is cranking and while the
engine is running, the engine control unit
turns the power transistor ON to supply

INSPECTION
Using Multi-use Tester (MUT)

Refer to P. 13-69

HARNESS INSPECTION

pump.

power to the control relay coil. This causes
the control relay switch to turn ON, and cur-
rent is supplied from the ignition switch via
the control relay switch to drive the fuel

1 </ Fuel pump Check the fuel pump.
drive terminal
~ o Apply battery voltage to the
fuel pump drive terminal and 6K\__.. 4
B AN operate the pump. ‘
7, - A y
20 / D b
EONECEAA[[0 © 0K 5
1/~ ) (((/ ’ \?/ \
£\ R
\ /\\-/\@wugg«
© Mitsubishi Motors Corporation  Dec. 1992 PWGE9004-D ADDED



13-70-2 FUEL — On Vehicle Inspection of MPI Components

2

Check for continuity of the fuel
pump earthing line.

e Fuel pump intermediate /\\__. 3
connector: Disconnected to K

Harness side
connector

D

; Repair

OX T the

) harness.

= @0l -

1FU0521 Earth)

3 Check for open-circuit or
short-circuit between the fuel

Harness side
connector

pump and the fuel pump drive
terminal. @——’ 4

e Fuel pump intermediate
connector: Disconnected
e Control relay connector:

. Repair
Disconnected OX( — the

ul—D—(:)—[:k@

harness.
L (@2 -
1FU0522 Cm)
4 Measure the power supply voltage
® Hamess side [ of the control relay. .
connector T e Control relay connector: / \__’ 5
ra[sl2[1h =N Disconnected QE
(8[716]5] Ignition switch | Voltage (V) Repair the
< OFF 01 nam?ss.
= , gnition
) O ( switch —
START Battery voltage 3 @) or
= check for
ignition
9FU0023 switch.

i ntrol . .
5 Egg'ﬂzrﬁgsgo Check for an open-circuit, or a

side connector | Short-circuit to earth between the

control relay and the engine f\

control unit. \OK\j——’ 6
¢ Control relay connector: \/

Disconnected
e Engine control unit connector: Repair
Disconnected OX( -
the
harness.

(@& - B)

® Harness side
connector

41312]1)
8{7(6

01A0354

6 Check for continuity between the
fuel pump drive terminal and the —

© control relay. / \"\
KT U
OK

e Control relay connector: \
Disconnected \

; !
¢ : : ;7 e Fuel pump connector: e
Disconnected Repair
® Harness side ' T
connector O ‘( Lhe
arness.
@0aj -
9FU0024 )

© Mitsubishi Motors Corporation  Dec. 1992 PWGE9004-D ADDED



FUEL — On Vehicle Inspection of MPI Components

13-70-3

Check for an open-circuit, or a
short-circuit to earth between the
control relay and the fuel pump.

e Control relay connector:

~ |8

21312M Disconnected
[8[71615] e Fuel pump intermediate
Harness side ® Harness side connector:  Disconnected . Repair
connector connector o 1 the
} harness.
1 = (@ -
@2
6AF0162 ®2)
Measure the power supply voltage
L] of the fuel pump. -
8 FS! e Control relay connector: r \\__,
T Connected pK
L | e Engine control unit connector: A
g Connected S Control
Engine Voltage (V) OX( 1. ;ﬂg}/ngr
® Harness side Jll_ Cranking 8V or more ‘ control
connector unit is
= Racing Battery voltage defective.
6FU1753
CONTROL RELAY INSPECTION
Refer to P. 13-66-3
© Mitsubishi Motors Corporation  Dec. 1992 PWGES004-D ADDED
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NOTE
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FUEL — On Vehicle Inspection of MPI Components

13-71

AIR FLOW SENSOR

/s

FU0783

o
.

® Equipment
side
connector

000006000

(® Harness side connector

-
Air flow rate (liters/second)

16Z451

Output signal frequency (Hz)

(87 X6X5X4x3X2 X1}

SEL1803

Engine control unit connector

=E=Y o

3

—lrojw|s o
O rlw] S

h
16
2s &
S
bS
56
96
S
09 7
19 ]

olotojo|o|o|
rs

20

29

ol

=
oo |riw| o [on|o)

7FU0653

Engine
control
unit

Control relay

Air flow sensor

e "

Y7 V5 NK]

L19 N\72 /L70

7FU0654

OPERATION

The air flow sensor located in the air cleaner
converts the engine intake air volume into a
pulse signal of frequency proportional to the
air volume and inputs it to the engine control
unit, which then computes the fuel injection
rate, etc. based on the input signal.

The air flow sensor power is supplied from
the control relay to the air flow sensor and is
earthed in the engine control unit. The air
flow sensor generates a pulse signal as it
repeatedly opens and closes between the 5 V
voltage supplied from the engine control unit
and earth.

TROUBLESHOOTING HINTS

Hint 1:

Hint 2:

© Mitsubishi Motors Corporation

If the engine stalls occasionally, crank the
engine and shake the air flow sensor har-
ness. If the engine stalls, poor contact of
the air flow sensor connector is
suspected.

If the air flow sensor output frequency is
other than 0 when the ignition switch is

Apr. 1991

Hint 3:

PWGES004-A

turned on (but not starting the engine),
faulty air flow sensor or engine control
unit is suspected.

if the engine can be run idle even
though the air flow sensor output fre-
quency is out of specification, troubles
are often found in other than the air flow
sensor itself.

[Examples]

(1) Disturbed air flow in the air flow sen-
sor
(Disconnected air duct, clogged air
cleaner element)

(2) Poor combustion in the cylinder
(Faulty ignition plug, ignition coil, in-
jector, incorrect compression pres-
sure, etc.)

(3) Air leaking into the intake manifold
through gap of gasket, etc.

REVISED
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FUEL — On Vehicle Inspection of MPI Components

INSPECTION WITH MULTI-USE TESTER (MUT)

Air Flow Sensor

Function item No. [Data display Check condition Engine condition Standard value
Data list 12 Sensor air | eEngine coolant 700 r/min (ldling) | 25-50Hz
’ flow temperature: 80-95°C -
(frequency) (176-205°F) 2000 r/min 65-105Hz

Operation of lamps, Raci £ )
electric cooling fan, acing requency increases
accessories: OFF according to engine

e Transmission: neutral speed.
(For A/T vehicles:
P range)

¢ Steering wheel: center
position

NOTE

A new vehicle [driven approximately 500 km (300 miles) or less], may show the air flow sensor output
frequency to be approximately 10% higher than usual.)

AIR FLOW SENSOR RESET SIGNAL

Function Item No. |Data display Check condition Engine condition Normal display
Data list 34 Reset e Engine warm up 700 r/min (Idling) ON
signal
condition 200 r/min OFF

VOLUMETRIC EFFICIENCY

electric cooling fan,
accessories: OFF

e Transmission: neutral
(For A/T vehicles:
P range)

e« Steering wheel: center
position

Function ltem No. |Data display Check condition Engine condition Standard value
Data list 37 Volumetric | # Engine coolant ] 700 r/min (ldling) | 15-35%
efficiency temperature: 80-95EC :
(176-205°F) 2000 r/min 15-30%
Operation of lamps, Racing Volumetric efficiency

increases according
to engine speed

© Mitsubishi Motors Corporation  Nov. 1990
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FUEL - On Vehicle Inspection of MPI Components 13-72-1

Analyzer Wave Pattern Inspection Using an Analyzer
T - Measurement method
066000000 (1) Disconnect the air flow sensor connector, and connect
Special the special tool (test harness: MB991348) in between.
patterns (All terminals should be connected.)
pickup (2) Connect the analyzer special patterns pickup to terminal
® of the air flow sensor connector.
]
7FUN95

Standard wave pattern

V) Observation conditions
101 T The time (cycle time) T is reduced when
< the amount of intake air increases. Function Special patterns
T T2 « Times T1 and T2 are equal. .
Pattern height Low
Pattern selector Display
, Engine r/min. Idle r/min. (700 r/min.)
Time
0 7FUN99

Observation conditions (from conditions on above engine speed is increased by racing.)

V)
10

0 Time

7FU0880

Wave pattern observation points

Check that cycle time T becomes shorter and the frequency
increases when the engine speed is increased.

© Mitsubishi Motors Corporation  Apr. 1991 PWGE9004-A ADDED



13-72-2 FUEL - On vehicle Inspection of MPI Components

i

01P0199

© Mitsubishi Motors Corporation

Apr. 1991

Examples of abnormal wave patterns

Example 1

Cause of problem
Sensor interface malfunction

Wave pattern characteristics
Rectangular wave pattern is output even when the en-
gine is not started.

Example 2

Cause of problem
Damaged rectifier or vortex generation column

Wave pattern characteristics

Unstable wave pattern with non-uniform frequency. How-
ever, when an ignition leak occurs during acceleration,
the wave pattern will be distorted temporarily, even if
the air flow sensor is normal.

PWGES004-A ADDED



FUEL — On Vehicle Inspection of MPI Components

13-73

HARNESS INSPECTION

@ Harness side
connector

0000000N0}

Measure the power supply voltage.

e Connector: Disconnected
e Ignition switch: ON

Voltage (V)

SV

@ — Repair
the

oK |-

2

harness.
(®E-
Control
relay) or
check
the control
relay

(BXZX(6XBX4X3X2) 1)
® Harness
side
connector

Measure the terminal voltage.

e Connector: Disconnected
e Ignition switch: ON

Voltage (V)

48-5.2

oK+ [3

Repair

m( —1. the
harness.

(@3-

3 ® Harness side connector

0000000,

Check for continuity of the earth
circuit.

e Connector: Disconnected

o]

4

Repair
OK | e
harness.
(@®E-@
7FU0657
Engine -
4 Co,?t,o, unit | Check for continuity between the
® Harness'side |[\Tx||harness side| air flow sensor and the engine
connector connector control unit.
OO QAN e Air flow sensor connector: -1 AA
QAﬂAeA@AoAQAGA ,] Disconnected
e Engine control unit connector: _
Disconnected Repair
oK e
harness.
(@09
= 7FU0745
© Mitsubishi Motors Corporation  Nov. 1990 PWGES004




13-74 FUEL — On Vehicle Inspection of MPI Components
INTAKE AIR TEMPERATURE SENSOR

/ »Air flow sensor %
/ (with built-in intake air temperature sensor)
AN ) " (~1— “:_7_
<< e 43 (1]
7 = Q o
/ f c @
© =g
@ g
3 5
o« g
3
o
Temperature
1624858
Temperature 1621008
i
intake air
® Equipment side temperature
cgnnector @ sensor
LEEEEE0E)
Air flow sensor connector
. 74 Y.
® Harness side connector 5 6
7FU0658 ; ’
(- X7X6X5X4X3X2 1)
SEL1803
/N\N72 /\52
Engine
control Y
unit
vers
5V 7FU0659
OPERATION TROUBLESHOOTING HINTS
e The intake air temperature sensor converts The intake air temperature sensor senses the in-
the engine intake air temperature into a volt- take air temperature in the air cleaner so that it
age and inputs it to the engine control unit, may indicate a temperature different from outside
which then corrects the fuel injection rate, temperature depending on engine operating state.

etc. based on the input signal.

e The 5 V power in the engine control unit is
supplied via a resistor in the unit to the intake
air temperature sensor. Via the sensor which
is a kind of resistor, it is earthed in the engine
control unit. The intake air temperature sensor
resistor has such characteristic that its resis-
tance decreases as the intake air temperature
rises.

e The intake air temperature sensor terminal
voltage increases or decreases as the sensor
resistance increases or decreases. Therefore,
the intake air temperature sensor terminal
voltage changes with the intake air tempera-
ture, decreasing as the temperature rises.

© Mitsubishi Motors Corporation  Nov. 1990 PWGES004



FUEL = On Vehicle Inspection of MPI Components

INSPECTION

Using Multi-use Tester (MUT)

Function ltem No. |Data display Check condition Intake air temperature Standard value
Data reading | 13 Sensor Ignition switch: ON -20°C (-4°F) -20°C
tempera- or engine running
ture OOC (32°F) 0°C
20°C (68°F) 20°C
40°C (104°F) 40°C
80°C (176°F) 80°C

HARNESS INSPECTION

Check for continuity of the earth
circuit.

e Connector: Disconnected

_*

2

Repair
OK |- the
harness.
(®E-2
7FU0657
2 Air flow sensor connector Measure the power supply voltage.
g - ] e Connector: Disconnected
00000000 59| | + igniion switch: ON 1.
Voltage (V)
45-49 Repair
oK - tne
J harness.
1 (®(e)-E)
7FU0660

® Harness side connector

© Mitsubishi Motors Corporation  Nov. 1990

SENSOR INSPECTION

(1) Disconnect the air flow sensor connectors.
(2) Measure resistance between terminals ® and ®.

Temperature [°C (°F}] Resistance (kQ)
0 (32) 6.0
20 (68) 2.7
80 (176) 0.4
PWGES004
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13-76 FUEL — On Vehicle Inspection of MPI Components

(3) Measure resistance while heating the sensor using a hair
Intake air temperature sensor drier.

Temperature [°C (°F)] Resistance (kQ)

Higher Smaller

(4) If the value deviates from the standard value or the
resistance remains unchanged, replace the air flow sen-
sor assembly.

© Mitsubishi Motors Corporation  Nov. 1990 PWGE9004
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BAROMETRIC PRESSURE SENSOR

Barometric pressure sensor

/7 / Air flow sensor // ® Equipment side
/(with built-in barometricI pressure sensor) connector
00006000
Air flow sensor connector
® Harness side connector 4
W1 Y2 W5
/7FU0783 .
'VVV;VVV‘ Englne
(8)X7X6X5X4X3X2X1} | control
SEL1803] unit
A61  A65 AT72
5V
\Barometric
) pressure
Sensor
7FU0663 7FU0664
Output voltage (V)
4 a o»mw”"’”‘;{?oooﬂf‘ e S i
3 | 0O ool
2F 7FU0653
1 -
0 760
Barometric pressure [mmHg (in.Hg)] (30)gc1s51
OPERATION
e The barometric pressure sensor converts the e The barometric pressure sensor output volt-
barometric pressure into a voltage and inputs age which is proportional to the barometric
it to the engine control unit, which then cor- pressure (absolute pressure) is supplied to the
rects the fuel injection rate, etc. based on the engine control unit.
input signal.

e The 5 V power in the engine control unit is
supplied to the barometric pressure sensor.
Through the circuit in the sensor, it is earthed
in the engine control unit.

© Mitsubishi Motors Corporation  Nov. 1990 PWGE9004
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TROUBLESHOOTING HINTS

Hint 1. If the barometric pressure sensor is faul-

ty, poor driveability is caused at high al-
titude, in particular.

INSPECTION
Using Multi-use Tester (MUT)

Hint 2:

If the pressure indication of the
barometric pressure sensor drops sig-
nificantly during high speed driving,
check the air cleaner for clogging.

Function ltem No. |Data display Check condition Altitude Standard value
Data ieading 25 Sensor Ignition switch: ON 0 m (0 ft) 760 mmHg
pressure
600 m (1,969 ft.) 710 mmHg
1,200 m (3,937 ft.) 660 mmHg
1,800 m (5,906 ft.) 610 mmHg

HARNESS INSPECTION

1 (® Harness side
connector

X5 X4 )X3X
AN ANSPAN

Check for continuity of the earth

circuit.

e Connector: Disconnected

@—» 2

Repair
OK |- e
harness.

(®E-m)

2 ® Harness side
connector

(8i7i6i5;4i3i2i1b

Measure the power supply voitage
of the barometric pressure sensor.

e Connector: Disconnected
e Ignition switch: ON

oK+ [3

Voltage (V) Repai
epair
48-5.2 % —|. the
harness.
(@0]-ED
7FU0665
3 | @ Harness side - Check for an open-circuit, or a
connector o short-circuit to earth between the
. I — unit engine control unit and the m
(87 X6)X5X4)3) ' s barometric pressure sensor. e& I
comnector | o | e Air flow sensor connector:
-] Disconnected . )
e Engine control unit connector: Repair
Disconnected m( —4. ;he
arness.
(®N2]-68)
7FU0666

© Mitsubishi Motors Corporation  Nov. 1990
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ENGINE COOLANT TEMPERATURE SENSOR

<SOHC> \ \/C>\\\
Coolant temperature s\ensor
© >
® g
3 5
e 8
o}
(@]
Coolant temperature
Coolant temperature
162458 1621008
Coolant temperature sensor
Vehicles built ® Equipment j—
up to November, side AW
1992 connector
— 2 1
1A
Vehicles built @ Equjpment
from December, side connector
1992 @
72 63
Engine \v4
control
unit
v

TFU1432

OPERATIONS

® Mitsubishi Motors Corporation

The coolant temperature sensor converts the
engine coolant temperature into a voltage and
inputs it to the engine control unit, which
then controls the fuel injection rate and fast
idle speed when the engine is cold based on
the input signal.

The 5 V power in the engine control unit is
supplied via a resistor in the unit to the
coolant temperature sensor. Through the sen-
sor which is a kind of resistor, it is earthed in
the engine control unit. The coolant tempera-
ture sensor resistor has such characteristic
that its resistance decreases as the coolant
temperature rises.

The coolant temperature sensor terminal volt-
age increases or decreases as the sensor
resistance increases or decreases. Therefore,
the coolant temperature sensor terminal volt-
age changes with the coolant temperature,
decreasing as the temperature rises.

Dec. 1992

TROUBLESHOOTING HINTS

If the fast idle speed is inadequate or the engine
emits dark smoke during engine warm up opera-
tion, the coolant temperature sensor is often faul-

ty.

PWGE9004-D
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INSPECTION
Using Multi-use Tester (MUT)

Function [tem No. |Data display Check condition Coolant temperature Standard value
Data reading 21 Sensor Ignition switch: ON ~20°C (—4°F) -20°C
tempera- or engine operating
ture 0°C (32°F) 0°C
20°C (68°F) 20°C
40°C (104°F) 40°C
80°C (176°F) 80°C

HARNESS INSPECTION

1 Check for continuity of the earth
) circuit.
® Harness side .
connector e Connector: Disconnected R 2
Repair
O - the
harness.
= (®21-m)
7FU0668
2 Measure the power supply voltage.
® Harness side o Connector: Disconnected
connector e Ignition switch: ON . ‘Q
Voltage (V)
45-4.9 m( | qepar
. harness.
! e
T 7FU0669
© Mitsubishi Motors Corporation  Nov. 1990 PWGE9004
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SENSOR INSPECTION

(1) Remove the engine coolant temperature sensor.

(2) Measure the resistance value of the engine coolant
temperature sensor while immersing the sensor section
into warm water.

Standard value

7FU0671

© Mitsubishi Motors Corporation Nov. 1990

Temperature (°C) Resistance value (k)
0 5.8
20 24
40 1.1
80 03

(3) If outside the standard value, replace the engine coolant
temperature sensor.

NOTE
Apply sealant to the thread section and tighten to the

specified torque.

Sealant: 3M Nut Locking Part No. 4171 or equivalent
to threaded portion

Tightening torque: 30 Nm (3 kgm, 22 ft.lbs.)

PWGES004
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THROTTLE POSITION SENSOR

|
® Harness side Y. Y2 N2

connector

® Equipment side

(1 X2X(3X(4)
t T
AN A A A 4

Throttle position sensor

= ”/\/ Throttle

v,
position {aX3X2)1 )

5EL1400

TFUO776

<Vehicles with TCL> 7 \

<~ & u,\i/é /
< \Throttle posntlon Sensor.

7FU0810

Terminal voltage (V)

Minimum Maximum
Throttle shaft turning angle

162481

A72 Aea A6

7FU0672

Engine control unit connector

O O o

I’

ol o ololof v

o (=3
n b > w o

eL

7FU0653

© Mitsubishi Motors Corporstion  Nov. 1990

OPERATION
e The throttle position sensor converts the

throttle position opening into a voltage and in-
puts it to the engine control unit, which then
controls the fuel injection based on the input
signal.

The 5 V power in the engine control unit is
supplied to the throttle position sensor.
Through the resistor in the sensor, it is ear-
thed in the engine control unit.

PWGES004

e As the throttle valve shaft rotates from the

idle position to wide open position, the resis-
tance between the variable resistor terminal
of the throttle position sensor and the earth
terminal increases. As a result, the voltage at
the throttle position sensor variable resistance
terminal also increases.
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13-83

TROUBLESHOOTING HINTS

Hint 1: The throttle position sensor signal is
more important in the control of automat-
ic transmission than in the engine con-
trol. Shifting shock and other troubles will
be caused if this sensor is faulty.

INSPECTION
Using Muiti-use Tester (MUT)

Hint 2: If the output voltage of the throttle posi-

tion sensor is out of specification, adjust
the sensor and check the voltage again.
If there is an evidence of disturbed fixed
SAS setting adjust the fixed SAS.

Function Item No. |Data display Check condition Throttle valve Standard value
Data reading 14 Sensor Ignition switch: ON At idle position 300-1000 mV
voltage -
Open slowly Increases with valve
opening
Open widely 4,500-5,500 mV
HARNESS INSPECTION
1 C ] Measure the power supply voltage
) - of the throttle position sensor.
® Harness side (= e
connector =<0 e Connector: Disconnected 1. 2
_ = e Ignition switch: ON
Voltage (V) .
Repair
48-52 oK - the
harness.
Jd (®D-ED
6FU1241
2 Check for continuity of the earth
® Harness side circuit.
connector o Connector: Disconnected 1. 3
0000
Repair
O |- the
harness.
(@E-m
6FU1242
3 , Check for an open-circuit, or a
Engine short-circuit to earth between the
_ unit engine control unit and the throttle
® Harnesc{: side harness position sensor. -1
or -
] Onec - connector} 64 ¢ Throttle position sensor
(4 )X3X2 X1 = connector: Disconnected )
| o Engine control unit connector: Repair
I Disconnected * —l.the
harness.
| (@250
|
T T 6FUI243

© Mitsubishi Motors Corporation  Nov. 1990
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SENSOR INSPECTION
(1) Disconnect the throttle position sensor connector.

7FU0810

(2) Measure the resistance between the terminal @ and the
terminal @ on the side of the throttle position sensor
connector.

Standard value: 3.5-6.5 k2

(3) Measure the resistance between the terminal @ and the

7FUO485 terminal @ on the side of the throttle position sensor
connector.
] Slowly open the throttle valve | It varies smoothly in
g o from the idle position to full proportion to the opening of
N open. throttle valve.

(4) If there is any deviation from the standard value, or if it
j does not vary smoothly, replace throttle position sensor.

NOTE
Refer to page 13-43 for an explanation for adjusting the
throttle position sensor.

J

7FU0673
© Mitsubishi Motors Corporation  Nov. 1990 PWGE9004
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IDLE POSITION SWITCH

Throftle position sensor
[{with built-in idle position switch)

WA H - E o

<DOHC-Except for Vehicles with TCL> \
W 4 AN |
Throttle position sensor

Engine control unit

t/vith, built-in idle position switch)

7FU0776

<Vehicles inth'TCb' - NGIEV
4 //ﬁ\\“(
Accelerator position sensor ./ —

(with built-in idle position switchj>——
—~__

7FU0B34

=)
] ! OFF
gop--mooe —— Iy
>
g ON
£ of—- /L
o '
= | i >
. N N
Throttle shaft turning angleg1zo92 67 72
<SOHC, DOHC-Except <Vehicles
for Vehicles with TCL> with TCL>
® Component side  ® Component Idle position |®3 ®4
connector side connector switch AB®2 AG1
7 Y 7 N N~ N
0000/ 3 0060 \°
® Harness side Harness side
connector connector
e
‘ 7FU0674
P2
-B:B:.i
\{ \
V' NV AV AV Y V' NV AY AV N
0000 0000
5EL1400 S5EL1400
Engine control unit connector
7FU0653

OPERATION

The idle position switch senses whether the
accelerator pedal is depressed or not, con-
verts it into high/low voltage and inputs the
voltage to the engine control unit, which then
controls the idle speed control servo based on
the input signal.

to conduct the voltage to earth. This causes
the idle position switch terminal voltage to go
low from high.

TROUBLESHOOTING HINTS

If the idle position switch harness and individual
part check results are normal but the idle position
switch output is abnormal, the following troubles

® The battery voltage in the engine control unit are suspected.
is applied to the idle position switch through a (1) Improper adjusted accelerator cable
resistor. When the accelerator pedal is (2) Improper adjustment of the fixed SAS
released, the idle position switch is turned on
INSPECTION
Using Multi-use Tester (MUT)
Function Item No. |Data display Check condition Throttle valve Normal indication
Data reading 26 Switch Ignition switch: ON At idle position ON
state {check by operating -
accelerator pedal Open a little OFF
repeatedly)
© Mitsubishi Motors Corporation Nov, 1990 PWGES004
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HARNESS INSPECTION

1 | ® Hamness side Measure the power supply voltage
connector = of the idle position switch.

e ¢ Connector: Disconnected . 2

s e Ignition switch: ON

ErXeXeRo) Voltage (V)
Repair

) E 4 or more % —~ the
harness.

- (_
7FU0675

Check continuity of the earth
circuit.

e Connector: Disconnect __.

Repair
w —t.. the
harness.

(®E-m

® Harness side
connector

SENSOR INSPECTION
<SOHC, DOHC-Except for Vehicles with TCL>

(1) Disconnect the throttle position sensor connector.

(2) Check the continuity between terminal @ and @.

Accelerator pedal Continuity
L] Depressed Non-conductive (eo)
) = Released Conductive (0Q)
O (3) If out of specification, replace the throttle position sensor
— assembly.

ay NOTE -

Adjust the idle position switch and throttle position sen-

7FU0676 sor after replacement. (Refer to page 13-43.)

© Mitsubishi Motors Corporation  Nov. 1990 PWGES004
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<Vehicles with TCL> (\_/

/1

Accelerator position sensor

7FU0B34

]
B .o
1X2)X3)X4
U
‘L )
J
7FUQ0884

SENSOR INSPECTION <Vehicles with TCL>
(1) Disconnect the accelerator position sensor connector

(2) Check continuity between the terminal @O and the ter-
minal @ on the side of the accelerator position sensor

connector.

Accelerator pedal

Continuity

Depressed

Non-continuity

Released

Continuity

© Mitsubishi Motors Corporstion Nov. 1990

(3) Replace the throttle position sensor, if it is defective.

NOTE

Adjust the idle position switch and accelerator position
sensor after replacement. (Refer to page 13-45.)

PWGES004
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ACCELERATOR POSITION SENSOR (APS) <Vehicles with TCL>

® ggrmgg?;m side Accelerator position sensor
10000
— MWW —
'}
® Harness side
connector Y1 Y3 4
7FY0834 a 1
AN v Ve
ot
SEL1400 o traction
control unit
. L72 /k61
ngine
control Y AN
unit
mr &
5V
2 7FU0885
&
5 Engine control unit connector
>
F T EEEemeRaEn AR
2 = [ro]caf P e e e Pt et e A P
5
S O e P S A S 2
Fully closed Fully open
Degree of throttle opening 162481 ZEU0653
OPERATION - TROUBLESHOOTING HINT
e The accelerator position sensor converts the If accelerator position sensor output voltage

amount the accelerator pedal is depressed deviates from the standard value, adjust the ac-
into a voltage and inputs this to the traction celerator position sensor first, and then recheck.
control unit. The traction control unit uses this
signal for traction control.
e 5 volts from the engine control unit is sup-
plied to one end of the resistor in the ac-
celerator position sensor, and the other end
(earth terminal) is earthed at the engine con-
trol unit.
e \When the accelerator pedal is depressed,
resistance between the accelerator position
sensor output terminal (variable resistance ter-
minal) and the earth terminal increases ac-
cording to the amount the pedal is depressed.
As a result, the accelerator position sensor
output voltage also increases as to the ac-
celerator pedal being pressed.

© Mitsubishi Motors Corporation  Nov. 1990 PWGES004
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HARNESS INSPECTION

1 ] Measure supplied voltage.
® Harness side 8 ] .
connector <0 ¢ Connector: Disconnected
M Q « Ignition switch: ON —+ |2
Voltage (V) _
Repair
48-52 oK - the
_J _II]. harness

(BMa]-E1)

Check continuity of the earth circuit.

¢ Connector: Disconnect

Repair
% —1. the
harness

1 @1-m

® Harness side
connector

0000
YATANTANT ATV,

SENSOR INSPECTION
(1) Disconnect the accelerator position sensor connector.

7FU0B34

(2) Measure the resistance of the connector terminal @ and
the terminal @ on the accelerator position sensor side.
Standard value: 3.5-6.5 kQ

7FUO485 (3) Measure the resistance between the connector terminal
@ and terminal @ on the accelerator position sensor
side.

Slowly open the throttle valve | It varies smoothly in
from the idle position to full proportion to throttle valve
open. opening.

(4) If it deviates from the standard value, or if it does not
vary smoothly, replace the accelerator position sensor.
NOTE
Refer to page 13-45 for an explanation for adjusting the

7FU0486 throttle positions sensor.

© Mitsubishi Motors Corporation  Nov. 1990 PWGE9004
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TOP DEAD CENTRE SENSOR
<SOHC, DOHC-Vehicles built up to November, 1992>

Control relay
7 Distributor <SOHC>
® Equipment % Crank angle sensor <DOHC> A3
side
connector
. 0000 z “
- X N
Crank ngd
angle centre
sensor sensor
¢
V4 Y2 da
I=(Pick upP) [=(PICK UP)
2
7FU0772] /LGQ A68
=
3 ° 1
E
= BV 5V
<
% O Time
'._
7FU0677 7FU0873
OPERATION TROUBLESHOOTING HINT
® The top dead centre sensor detects the top Hint 1: A defective to pdead centre sensor would
dead center of pistons No. 1, No. 3 and No. 5, result in inappropriate sequential ignition,
converts this into a pulse signal which is input which causes engine stalls, unstable
to the engine contorl unit. Based on this signal, idling, and poor acceleration.
the engine control unit calculates the fuel Hint 2: with the ignition switch ON (engine not
injection order, etc. started), the top dead centre sensor or
® The top dead centre sensor is supplied with engine control unit can be assumed to be
power from the control relay and is earthed to malfunctioning if the top dead centre
the vehicle body. 5 volts is supplied to the top sensor signal is output.

dead centre sensor output teminal from the
engine control unit, and a pulse signal is
generated by opening and closing the line
between the top dead centre sensor output
terminal and earth.

© Mitsubishi Motors Corporation  Dec. 1992 PWGEY004-D REVISED
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Wave Pattern Inspection Using an Analyzer

Top dead center sensor Measurement method
Crankshaft angle sensor  Analyzer (1) Disconnect the crankshaft angle sensor connector and

e connect the special tool (test harness: MB991348) in be-
'[!_?‘!)‘Qﬂ tween. (All terminals should be connected.)

1 l Special (2) Connect the analyzer special patterns pickup to terminal@
patterns of the crankshaft angle sensor connector. (When inspect-
pickup ‘ ing the top dead centre sensor signal wave pattern.)

(3) Connect the analyzer special patterns pickup to terminal
@ of the crankshaft angle sensor connector. (When in-

specting the crankshaft angle sensor signal wave pat-

7FU1200 tern.)
Standard wave pattern
Observation conditions
Function Special patterns
Pattern height Low
Pattern selector Display
Engine r/min. | ldle r/min. (700 r/min.)
2 engine revolutions (1 camshaft revolution)
L The time (cycle time) T is reduced when
-75°BTDC T the amount of intake air increases.
T \ Y | \
Y I |
Crankshaft I I t | |
angle sensor I I | ' |
output wave | | 1 | !
pattern | I | |
I I |
I | ' 1 I |
[ | ! [ [ |
| | I | T T
| | ! 1 1 |
I | ! ! | ! !
i I | | | ]
TDC sensor I | | T I |
output wave | | | i I
pattern : | | | ] |
| [ | | I |
i [ I I | | I
[ I ! ! [ [
| + } l + n _
TDC: Corrépredssion A ‘ ‘ ‘ ‘ ‘ Time
top dead centre
P No.1TDC No.2 TDC No. 3 TDC No. 4 TDC No. 5 TDC No. 6 TDC 7FU0887

© Mitsubishi Motors Corporation  Apr. 1991 PWGE9004-A ADDED
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L LL

01P0199

;.---;.-..-.l

'
beeee -4

I S

7FUN93

© Mitsubishi Motors Corporation

Apr. 1991

Wave pattern observation points

Check that cycle time T becomes shorter and the frequency
increases when the engine speed is increased.

Examples of abnormal wave patterns
e Example 1

Cause of problem
Sensor interface malfunction

Wave pattern characteristics
Short wave pattern is output even when the engine is
not started.

e Example 2

Cause of problem
Loose timing belt
Abnormality in sensor disk

Wave pattern characteristics
Wave pattern is displaced to the left or right.

PWGES004-A ADDED
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HARNESS INSPECTION

1 ] Measure the power supply voltage.
® Harness side _
connector 8. o e Sensor connector: Disconnected - 2
l'ovevav :‘Q (] Ignition switch: ON
AN PAY A_4
[oN o) Voltage V) Repair
m( 1. the
SV harness.
< ﬂl_ (®X3l-Engine
= control
7FU0496 relay)
2 Check for continuity of the earth
@® Harness side cireuit. )
connector e Connector: Disconnected @ 1. 3
0000
Repair
oK —|-the
harness.
(Ba]-
= Earth)
7FU0497
3 ] Check the output circuit voltage.
® Harness side = e Connector: Disconnected
connector é -0 e Ignition switch: ON — ‘Q
ANV, y
.000¢ Q Voltage (V)
48-5.2 Repair
K |- the
harnes.
L (@]-Ea
7FU0498

© Mitsubishi Motors Corporation Nov. 1990 PWGES004
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CRANK ANGLE SENSOR
<SOHC, DOHC-Vehicles built up to November, 1992>

7FU0772

NOTE )
Arrow s indicates oscilloscope measurement point.
Vi Output characteristics
5

® Equipment
side connector

Control relay

¥ Distributor <SOHC>
* Crank angle sensor <DOHC> A3

TRV Vg - s
0000 = ~
- X <
Crank Top
dead
angle center
sensor sensor
¢ 4
V4 V2 Nz

[=(PiCK_UP) [m(PICK UP)

.|t>4—

Engine

A 69 A 68
control
unit
1\ 5V

0 L
| Time  7Eu0682 7FU0873
OPERATION e The crank angle sensor is supplied with
e The crank angle sensor detects the crank power from the control relay and is earthed
angle (position), converts this to a pulse signal to the vehicle body. 5 volts is supplied to the
and inputs it to the engine control unit. crank angle sensor output terminal from the

e The engine control unit not only calculates the engine control unit, and the pulse signal is

© Mitsubishi Motors Corporation Dec. 1992 PWGE9004-D

engine speed based on this signal but also
controls fuel injection timing and ignition
timing.

generated by opening and closing the line be-
tween the output terminal of the crank angle
sensor and earth.

REVISED
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13-93

TROUBLESHOOTING HINTS

Hint 1:

If sudden shocks are felt during driving
or if the engine stalls unexpectedly when
it is idling, try shaking the crank angle

- sensor harness while the engine is idling.

Hint 2:

Hint 3:

If the engine stalls, it can be assumed
that the connection of the crank angle
sensor connector is defective.

When the crank angle sensor outputs a
pulse signal with the ignition switch ON
{engine not started), it can be assumed
that the crank angle sensor or engine
control unit is defective.

When the engine does not start, and if
the crank angle sensor output speed is 0
r/min. when cranking, it can be assumed
that the crank angle sensor is defective

Hint 4: When the engine does not start, if the

tachometer pointer indicates 0

r/min.

when cranking, the ignition coil primary
current is not interrupted so it can be as-
sumed that the ignition system circuit
and ignition coil, and power transistor are

defective.
Hint 5:
the

played by crank angle

If idling is possible even if the r/min. dis-
sensor

deviates from the standard value, usually
the cause of the defect is something

other than the crank angle sensor.
Example of defect

(1) Defective engine coolant temperature sensor

(2) Defective idle speed control servo

(3) Poor adjustment of standard idling speed.

or the timing belt is broken.

INSPECTION

Using Multi-use Tester (MUT)

connected (check on
and off of primary
current of ignition
coil by tachometer)

Function Iltem No. |Data display Check condition Check content Normal state
Data reading 22 Cranking e Engine cranking Compare cranking Indicated speed to
speed e Tachometer speed and multi-use | agree

tester reading

NOTE (DOHC engine only)
The tachometer indicates 1/3 of actual engine speed. Consequently, three times the indication on the
tachometer is the actual engine speed. If inspected when a tachometer is set in the range of two
cylinders, the tachometer shows the actual engine speed.

Function ltem No. |Data display Check condition Coolant temperature Standard value
Data reading 22 Idle speed | #Engine: Running at | —20°C (-4°F) 1500-1700 <SOHC>
idle 1300-1500 <DOHC>
eldle position switch:
ON 0°C (32°F) 1250-1450
20°C (68°F) 1050-1250 <SOHC>
1100-1300 <DOHC>
40°C (104°F) 850-1050 <SOHC>
950-1150 <DOHC>
80°C (176°F) 600-800

Wave Pattern Inspection Using an Analyzer
Refer to the top dead centre sensor section (P.13-90-1)

© Mitsubishi Motors Corporation
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HARNESS INSPECTION

1 Measure the power supply voltage.
® Harness side e Connector: Disconnected
connector e Ignition switch: ON B 2
AV Ve V“
Voltage (V)
SV Repair
L, the
harness.
J 1 (BE-
= Control
7FU0496 relay)
2 . Check for continuity of the earth
® Harness side circuit.
connector Connector: Disconnected @ 3
L] . —_—
Repair
L, the
harness.
ons
Earth)
3 Check the voltage of the output
® Harness side circurt.
connector e Connector: Disconnected |, A
e Ignition switch: ON
Voltage (V) .
Repair
48-5.2 L, the
harness.
L (B2-E)
7FU0489
© Mitsubishi Motors Corporation Nov. 1990 PWGES004
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13-94-1

CAMSHAFT POSITION SENSOR <DOHC-Vehicles built from December, 1992>

DA

(X2X3)
N AN AN A

N 4
o s
>

Camshaft position sensor;'

(( 7FU1309

Camshaft position ~ﬂ

Sensor connector

® Equipment side
connector

Control relay

Camshaft position sensor R3

5V
T A

=2
§
\ 7FU1315
Engine control unit 68
Qutput characteristic (V) 5V
5
6AF0054
Engine control unit connector
0 - O N o A
Time = mm{“’mmoummEssgggo‘lgwmubmm«zmmov—-
7FU0677 ) NI R ENPEAPC =t iond b e bt (X6 PRI PN P =1 Sm=[r
7FU0653
OPERATION TROUBLESHOOTING HINTS
® The camshaft position sensor detects the top Hint 1: If the camshaft position sensor is
dead centre on the compression stroke, con- defective, proper sequential injection
verts it into a pulse signal and inputs it to the will not occur, so the engine will stall,
engine control unit. The engine control unit or unstable idling and poor acceleration
determines the fuel injection sequence based will occur.
on this signal. Hint 22 When the camshaft position sensor
e Power to the camshaft position sensor is sup- outputs a pulse signal when the igni-
plied from the control relay, and the earth is tion switch is turned to ON (without
located in the body. A BV voltage is applied starting the engine), the camshaft posi-
from the engine control unit to the camshaft tion sensor or engine control unit is
position sensor output terminal, and the cam- probably defective.
shaft position sensor generates a pulse signal
as it switches from OPEN to SHORT (power
transistor inside the sensor switches ON/OFF)
between the output terminal and the earth.
@ Mitsubishi Motors Corporation  Dec. 1992 PWGE9004-D ADDED



13-94-2

FUEL — On Vehicle Inspection of MPI Components

Wave Pattern Inspection Using an Analyzer

Camshaft position
sensor connector

DN]
BX2X1)
AN

Special
patterns
pick-up

(3) Crank angle
sensor connector

Analyzer

(i

7FU1327

Standard wave

Observation conditions

Function

Pattern height

Low

Special patterns

Patterns selector

Display

Engine speed

Idlg speed

Crank
angle
sensor
output L
waveform

-
5° BTDC

r75° BTDC

Measurement method

(1) Disconnect the camshaft position sensor connector and
connect the special tool (test harness: MB991223) and
jumper wire in between. (All terminals should be con-
nected.)

(2) Connect the analyzer special patterns pickup to camshaft
position sensor terminal @.

(3) Disconnect the crank angle sensor connector and con-
nect the special tool (test harness: MD998478) in be-
tween.

(4) Connect the analyzer special patterns pickup to crank
angle sensor terminal @.

2 engine revolutions
(1 camshaft revolution)

The time {cycle time) T is
T reduced when the engine

speed increases

Y

Camshaft
position

\

Time

sensor
output
waveform

TDC: Top dead centre

A
L2

No

At — — — — - - — - - = —— — — —]

I
I
|
I
f
!
|
T
I
|
|
!
I
|
I
|
i
!
4 . 7FU0887

—
o
@]
Z
o]

TDC No

-
jw}
(@]
Z
[e]

Wave pattern observation points

Examples of abnormal wave patterns

Refer to P.13-90-2

@ Mitsubishi Motors Corporation

Dec. 1992
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FUEL — On Vehicle Inspection of MPI Components

13-94-3

HARNESS INSPECTION

1

(4(3]2] 1
8(7(6|5
Control relay

harness side
connector

®

Harness side
connector

6AF0056

Check for continuity between
camshaft position sensor and
control relay.

e Camshaft position sensor
connector: Disconnected

¢ Control relay connector:
Disconnected

NOTE
Touch the circuit tester probes to
both ends of the harness.

2

Repair
> the
harness.
(B3] -
®3)

2

® Harness side
connector

A
000
Nt N

6AF0057

Check for continuity of the earth
circuit.

e Camshaft position sensor
connector: Disconnected

~ 13

Repair
— the
harness.
@& -
Earth)

3

® Harness side
connector

[N
(32X
AN Y

Engine control
unit harness
side connector

6AF0058

Check for open-circuit or
short-circuit to earth, between
camshaft position sensor and
engine control unit.

¢ Engine control unit connector:

Disconnected
e Camshaft position sensor
connecotor: Disconnected

O T the

4

Repair

harness.

(@2 - &)

® Harness side
connector

v
(32X}
Dl " Ny

Measure the impressed voltage.

e Camshaft position sensor
connector. Disconnected

s Engine control unit connector:

Connected
e Ignition switch: ON

oK+

T Repl
Voltage (V) OX( 1. th%p ace
4.8-5.2 ! engine
control
unit.
6AF0059
© Mitsubishi Motors Corporation  Dec. 1992 PWGES004-D ADDED




13-94-4 FUEL — On Vehicle Inspection of MPlI Components
CRANK ANGLE SENSOR <DOHC - Vehicles built from December, 1992>

Control relay
A
Crank angle sensor N 3
® Equipment 5V
side connector T ~A
N\~ N
o f]
Vg
(3)
® Harness side
connector
2 N ¥ 2
Crank angle sensor Zi>
/connector
/ ' PiC UP
N S
5EL1303 -
§
\
Engine control unit /A\69
A 5V
Output characteristic (V)
5
0 6AF0060
| Time
Engine control unit connector
. Hmmn—m‘:m;;:;”Son_n?;?:a’éwguggggggqgg
7FU0682 ‘»—-mwbuvmﬂmr -
s i P o 3 e e e et b Al
7FU0653
OPERATION

Refer to P.13-92
TROUBLESHOOTING HINTS
Refer to P.13-93

© Mitsubishi Motors Corporation  Dec. 1992 PWGES004-D ADDED



FUEL — On Vehicle Inspection of MPI Components

13-94-5

INSPECTION
Using Multi-use Tester (MUT)

Refer to the crank angle sensor section (P.13-93)

Wave Pattern Inspection Using an Analyzer
Refer to the top dead centre sensor section (P.13-90-1)

HARNESS INSPECTION

(41321

6AFO061

Check for continuity between
crank angle sensor and control
relay.

e Crank angle sensor connector:
Disconnected

e Control relay connector:
Disconnected

NOTE
Touch the circuit tester probes to
both ends of the harness.

oK+ [2

.
; Repair
OX T the
’ harness.
®E -
®13))

@® Harness side
connector

6AF0062

Check for continuity of the earth
circuit.

+ Crank angle sensor connector:
Disconnected

oK 3
K 1=

harness.
@& -

Earth)

3

® Harness side
connector

== T8
I Engine control

= unit harness
side connector
&6 AF0063

Check for open-circuit or
short-circuit to earth, between top
dead centre sensor and engine
control unit.

» Engine control unit connector:
Disconnected

e Crank angle sensor connector:
Disconnected

oK [

%
Repair
OK e
! harness.
(@32 - )

® Hamness side

Measure the impressed voltage.
e Crank angle sensor connector:

connector Disconnected / \__.
* Engine control unit connector: \OK
Connected N
¢ Ignition switch: ON -
e Replace
__ Voltage ) ‘ oK e
4.8-5.2 ’ engine
control
unit.
6AF0064
© Mitsubishi Motors Corporation  Dec. 1992 PWGES004-D ADDED



13-94-6

NOTES

© Mitsubishi Motors Corporation Dec. 1992 PWGES004-D ADDED



FUEL — On Vehicle Inspection of MPl Components

IGNITION SWITCH-ST <M/T>

ot p

0l
0

19
24
4
9

¢9

0
]

7FU0653

Ignition switch (ST)

ADb1 71
Engine
control
unit

1TFU0638

13-95

OPERATION

e The ignition switch-ST inputs a high signal to .
the engine control unit while the engine is
cranking. The engine control unit provides fuel
injection control, etc., at engine startup based
on this signal.

INSPECTION

Using Multi-use Tester (MUT)

When the ignition switch is set to START, the
battery voltage at cranking is applied through
the ignition switch to the engine control unit,

which detects that the engine

is cranking.

Function

[tem No. |Data display Check condition Engine Normal indication
Data reading 18 Switch Ignition switch: ON Stop OFF
state
Cranking ON

HARNESS INSPECTION

1 Eﬂgiﬂ;ﬁgggc" Measure the input voltage to the
side connector | €ngine control unit.
» Engine control unit connector: —. 2
Disconnected
¢ Ignition switch: START
o= Voltage (V) % F:]epair
—- the,
8 or more harness.
_ﬂ Ja (&1~ Ignition
T AFUIZE witch
= oFUTZ58 switch)
2 : Egﬁ'ﬂgmggg”o'__ Check for continuity of the earth
side connector circuit.
s Engine control unit connector: 1. Q
Disconnected
Repair
oK - tre
l harness.
| {ml-Earth)
= 6FU1259
© Mitsubishi Motors Corporation  Nov. 1990 PWGE9004




13-96 FUEL — On Vehicle Inspection of MPI Components
IGNITION SWITCH-ST AND INHIBITOR SWITCH

<A/T> <Vehicles built up to November, 1992>

R Igniti itch (ST)
gnition switc .
\I -_— ® Harness side
connector
® Equipment  Inhibitor ‘
side switch I i
8
connector £N ‘
'Y =Y, -~y N
6Y614Y31211] |
NN NN
S, HODO00
7FU0644 D : N ___ 5EL1000
Y9
Starter S Control |
terminal  relay \b51 A1
Engine
control
unit
7FU0625
Engine control unit connector
e e e S e i e e e e e L S R P A P A RS
»»nun—mmmmtmmg::::::: o|oio|~f=3f=|
e 13T O Y VY O P e Sl Bl e e el ol B
7FU0653

OPERATION

e The ignition switch-ST inputs a high signal to
the engine control unit while the engine is
cranking. The engine control unit provides fuel

e The battery voltage in the engine control unit
is applied through a resistor to the inhibitor
switch. When the selector lever is set to the
P/N range, continuity is produced between

© Mitsubishi Motors Corporation

injection control, etc., at engine startup based
on this signal.

When the ignition switch is set to START, the
+ battery voltage at cranking is applied through
the ignition switch and inhibitor switch to the
engine control unit, which detects that the en-
gine is cranking. In case the selector lever is
in a position other than the P/N range, the
battery voltage is not applied to the engine
control unit.

The inhibitor switch converts the selector
lever position (whether it is at the P/N range
or at others) into high/low voltage and inputs
it to the engine control unit, which then con-
trols the idle speed control servo based on
this signal.

Dec. 1992

PWGES004-D

the inhibitor switch terminal of the engine
control unit and earth through the starter
motor, thereby making the terminal voltage
go low.

TROUBLESHOOTING HINTS

if the inhibitor switch harness and individual part
check have resulted normal but the inhibitor
switch output is abnormal, poorly adjusted control
cable is suspected.

REVISED



FUEL — On Vehicle Inspection of MPI Components 13-97

INSPECTION
Using Multi-use Tester (MUT)
IGNITION SWITCH-ST

Function ltem No. |Data display Check condition Engine Normal indication
Data reading 18 Switch Ignition switch: ON Stop OFF
state
Cranking ON

INHIBITOR SWITCH

Function ltem No. |Data display Check condition Select lever position Normal indication
Data reading 29 Shift Ignition switch: ON PorN PorN
position
D2LorR D2LorR

HARNESS INSPECTION

1 Measure the power supply voltage
of the inhibitor switch.
® Harness side e Engine control unit connector: 1. 2
connector Disconnected
e Inhibitor switch connector:
Disconnected
e Ignition switch: START % Chheck
—4. the
Voltage (V) power
supply
Y circuit.
01A0208
2 Measure the inhibitor switch
terminal input voltage.
® Harness side = Engine control unit connector: I 3
connector Connected
06006000 s Inhibitor switch connector:
006 Disconnected .
‘ * Ignition switch: ON Repair
oK -
Voltage (V) harness.
(@8-
sV
C1A0208 B . T T
3 Measure the input voltage of
engine control unit.
—_— s Engine control unit connector: OK I
80 Disconnected A
w4 e Inhibitor switch connector: -
Connected ,
— ¢ Selector lever: P range Repair
« Ignition switch: START % L. the
Engine control harness.
‘Q unit harness Voltage (V) ‘ (BXe]-[1)
side connector
= 8 or more
01.L0427

Inhibitor switch inspection
Refer to GROUP 23-Service Adjustment Procedures.

© Mitsubishi Motors Corporation  Nov. 1990 PWGE9004



13-98 FUEL - On Vehicle Inspection of MPI Components

IGNITION SWITCH-ST AND INHIBITOR SWITCH
<A/T> <Vehicles built from December, 1992>

Ignition switch (ST)

® Equipment side

connector
Inhibitor switch 18
. P
L -
2 i
¥7
Starter S
terminal
51 A71

Engine control unit connector

=Y P ==

(NN N
W)

G
09 P
19 4

9s
16
8s ¢
[J

.
o wol s e o|ololo
B

01
1
2

90
G111207

22
£e
e

2

)

917118071 n

alu ofm|r

60
0
1
2
3
[3

7FU0653 Engine control unit

9FU0265

OPERATION

Refer to P. 13-96
TROUBLESHOOTING HINTS
Refer to P. 13-96
INSPECTION

Refer to P. 13-97

HARNESS INSPECTION

1

Measure the power supply voltage
of the inhibitor switch. S

e Engine control unit connector: KOK\____, 2

Disconnected

® Hamess side
connector

e Inhibitor switch connector: N
Disconnected T
e Ignition switch: START . Check
Voltage (V) Ok the
power
SV supply
circuit

PFU0268

© WMitsubishi Motors Corporation Dec. 1992 PWGE9004-D REVISED



FUEL — On Vehicle Inspection of MPI Components

13-98-1

2

®

Harness side
connector

Engine control
unit harness
side connector

Check for continuity between
inhibitor switch and engine control
unit.

s Engine control unit connector:
Disconnected
e Inhibitor switch connector:

OK-

-~ 13

Disconnected &epair
—t,the
NOTE o OX( harness.
— | Touch the circuit tester probes to (B8] - [)
both ends of the harness. (A - &)
9FU0269 '
3 Measure the impressed voltage to
® Harness side inhibitor switch terminal —
connector » Engine control unit connector: / A1,
Connected OK
e Inhibitor switch connector: a
Disconnected o
L] Ignition switch: ON Rep|ace
Voltage (V) | OX( T g;?gm .
= sV i control
unit.
9FU0268
Inhibitor switch inspection
Refer to GROUP 23 — Service Adjustment Procedures.
© Mitsubishi Motors Corporation Dec. 1992 PWGE9004-D ADDED




13-98-2

FUEL — On Vehicle Inspection of MPI Components

VEHICLE SPEED SENSOR

%hiclﬁ
80
(o
o 2
D 0 ° -
()

7FUNB2

Terminal voltage (V)

Y

162478

Frequency (Hz)

>

Vehicle speed [(km/h (mph)]
18Z451

Engine control unit

5V

66
® Component side connector I
[z el
9 )

Eol11]1213[14 15[16]1‘7] 'o'

I ®13

= 7FUN60

Engine control unit connector
7FU0653

OPERATION

e The vehicle speed sensor which is located in
the speedometer converts the vehicle speed
into a pulse signal and inputs it to the engine

unit, which then provides the idle

control

TROUBLESHOOTING HINTS

speed control, etc. based on this signal.

e The vehicle speed sensor

generates the

vehicle speed signal by repeatedly opening
and closing between the voltage of about 5 V
applied from the engine control unit and earth

using a reed switch.
HARNESS INSPECTION

If there is an open or short circuit in the vehicle
speed sensor signal circuit, the engine may stall
when the vehicle is decelerated to stop.

1

Check the vehicle speed sensor
output circuit for continuity.

e Engine control unit connector:
Disconnected
e Move the vehicle.

Continuity
oK —+ 2
Continuity--~-----
O1A0s08 tinuity One rotation
© Mitsubishi Motors Corporation  Dec. 1992 PWGE9004-D ADDED



FUEL — On Vehicle Inspection of MPI Components

13-99

_
|-

6FL1265

2 ] Measure the power supply voltage
- of the vehicle speed sensor.
% -0 o Connector: Disconnected ., 3
- e Ignition switch: ON
= Voltage (V) ,
Repair
45-4.9 q( —|- the

: harness.
(®Nal-Ee)

mmmmnman
EEEIJEEH
EEEEKELE

7FUN61

Check for continuity of the earth
circuit.

Connector: Disconnected

oK

T e

Repair the
harness.

(®3-Earth)

SENSOR INSPECTION

Refer to GROUP 54 — Meters and Gauges.

© Mitsubishi Motors Corporation  Nov. 1990
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13-100

FUEL — On Vehicle Inspection of MPI Components

POWER STEERING FLUID PRESSURE SWITCH

Power steering fluid
pressure switch

7FU0788

AT Tk

\ A
Power steering fluid
pressure switch’

Engine control unit

107
® Harness side
connector
Power steering fluid A Eﬂ
pressure switch

7FU0536
Engine control
ONT unit connector
OFF & P o e o o | A oA e 312
700-2,000 1,600-2,000 s R el 2R
(7-20, (15-20,
100-284) 213-284)
Pressure {kPa {kg/cm?, psi)] o01L0a2s 7FU0653

OPERATION
® The power steering fluid pressure switch con- e The battery voltage in the engine control unit
verts presence/absence of power steering is applied through a resistor to the power
load into low/high voltage and inputs it to the steering fluid pressure switch. Steering opera-
engine control unit, which then controls the tion causes the power steering fluid pressure
idle speed control servo based on this signal. to increase, turning the switch on. As a
result, continuity is produced between the
battery voltage applied and earth. This causes
the power steering fluid pressure terminal
voltage to go from high to low.
INSPECTION '
Using Multi-use Tester (MUT)
Function ltem No. |Data display Check condition Steering wheel Normal indication
Data reading 27 Switch Engine: Idling Steering wheel OFF
state neutral position
(wheels
straight-ahead
direction)
Steering wheel half ON
turn
© Mitsubishi Motors Corporation  Nov. 1990 PWGES004



FUEL — On Vehicle Inspection of MPI Components

13-101

HARNESS INSPECTION
1 ] Measure the power supply voltage.
F o e Connector: Disconnected
e Ignition switch: ON .

® Harness side
connector

7FU0505

Voltage (V)

System voltage

oK -

Repair
L. the
harness.

_.
on)

SENSOR INSPECTION
Refer to GROUP 37A - Service Adjustment Procedures.

PWGE9004
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13-102 FUEL — On Vehicle Inspection of MPI Components

AIR CONDITIONER SWITCH AND POWER RELAY

Battery
Air conditioner o ool ik
Cf’_—?switch
e Air conditioner
Q—U—D 59 L]_J compressor
oC D C__Jo control unit
) C) CD
- L N I—] A
= c——
[T 1 ] !
l (——) ) Dual O:l;l ON
— pressure
7N 7FUNI79 switch | « fon
OFFY
o Air conditioner
Thermostat | « 1 ?ONS compressor
h OFF| powver relay
Engine
coolant .
temperature | " $ H HAirconditioner
Air conditioner® switch compressor
compressor
power relay 115 \ 22 =
< ¥
Engine
control
unit
7FU1190
Engine control unit connector
7FU0653
OPERATION TROUBLESHOOTING HINTS
e The air conditioner switch applies the battery If the air compressor magnet clutch is not ac-

voltage to the engine control unit
air conditioner is turned ON.

when the tivated when the air conditioner switch is turned
ON during idling, faulty air conditioner control sys-

® When the air conditioner ON signal is input, tem is suspected.
the engine control unit drives the idle speed
control servo and turns ON the power transis-
tor. As a result, the air conditioner compres-
sor power relay coil is energized to turn on
the relay switch, which activates the air com-

pressor magnet clutch.
INSPECTION
Using Multi-use Tester (MUT)
AIR CONDITIONER SWITCH

Function ltem No. [Data display Check condition Air conditioner switch Normal indication
Data reading 28 Switch Engine: Idling (air OFF OFF
state compressor to be
running when air ON ON
conditioner switch is
ON)
© Mitsubishi Motors Corporation  Nov. 1990 PWGES004




FUEL — On Vehicle Inspection of MPI Components 13-103
AIR CONDITIONER COMPRESSOR POWER RELAY

Function Item No. |Data display Check condition Air conditioner switch Normal indication
Data reading 49 Air Engine: Idling after OFF OFF (compressor
conditioner | warm-up clutch non-activation)
compressor
power ON ON (compressor
re|ay state clutch activation)

HARNESS INSPECTION

Measure the power supply voltage
of the air conditioner circuit.

¢ Air conditioner switch: ON N
¢ Engine control unit connector:

Disconnected

- e lgnition switch: ON
l -ﬂ g Check

ol

J Engine control Voltage (V) m( —}- the air
_[l! unit harness conditioner
1 side connector System Voltage circuit.

O1ROBE83

AIR CONDITIONER INSPECTION
Refer to GROUP 55 - Service Adjustment Procedures.

© Mitsubishi Motors Corporation  Nov. 1990 PWGES004




13-104

FUEL — On Vehicle Inspection of MPI Components

DETONATION SENSOR

<QOHE> — ——=
Detonation sensor
connector (@

Engine control unit

/' 58
® Equipment
side connector

oo Detonation

sensor

L/
1\
—

TTITANITT T g

[ L WP
-
AN
77
N

T

1
I

Sl

|]p

SEL1208|

® Harness

side 7FU1075
connector

Engine control unit connector

o o == — A o

 [rofeo|

60
0
4
S
9

7FU0653

OPERATION

The detonation sensor converts cylinder block
vibrations due to knocking into voltage signals ac-
cording to the strength of the vibration and inputs
them to the engine control unit.
The engine control unit controls the delay in igni-
tion timing based on this signal.

© Mitsubishi Motors Corporation  Nov. 1990

TROUBLESHOOTING HINT

If there is knocking during high load driving, the

following malfunctions, in addition to the detona-

tion sensor, can be assumed.

(1) Improper spark plug heating value

(2) Improper gasoline

(3) Incorrect adjustment of
timing

standard ignition

PWGES004



FUEL — On Vehicle Inspection of MPI Components

13-105

HARNESS INSPECTION

® Harness

side N~
connector /\O\

Check for an open-circuit or a
short-circuit to ground, between
the engine control unit and
detonation sensor.

e Detonation sensor connector:
Disconnect

e Engine control unit connector:

Disconnect

_,

oK -

2

Repair
the
harness

(G-

@® Harness
side
connector

" 6FUI302

Check for continuity of the earth
circuit.

e Connector: Disconnect

_*

ok -

Repair
the
harness

(BM2]-earth)

© Mitsubishi Motors Corporation  Nov. 1990
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13-106

FUEL — On Vehicle Inspection of MPI Components

ELECTRIC LOAD SWITCH <DOHC>

16N0746

£L
2
3 | 3
2 [z}
Tail s L1874
lamp g./ E
relay _ ol pigt Y}
© 2
[a] w
24
Engine
control unit

7FU0688

Engine control unit connector

= o op =t =

o|olojo|oio

it il I D P P

G511 |.L0
311180

v
o|w[n|wiain|a]S)

7FU0653

© Mitsubishi Motors Corporation  Nov. 1990

OPERATION

When there is a device switch which con-
sumes large electricity or has large electrical
load during idling, the electrical load switch in-
puts the ON/OFF signal of the device switch
to the control unit.

The engine control unit controls the idle
speed control servo with this signal.

When device with large electric load is turned
ON, battery voltage is supplied to the engine
control unit. As a result, the engine control
unit detects that a device switch is ON.

PWGE9S004



FUEL — On Vehicle Inspection of MPI Components

INSPECTION
Using multi-use tester (MUT)

from “depressed” to
“release”

Function ltem No. |Data display Check condition Accessory condition Standard value
Data reading 33 Switch e Accessory Lighting switch only: | OFF — ON
: condition operation: OFF OFF - ON
e Engine Idiing
Rear defogger OFF - ON
switch only:
OFF —» ON
Brake pedal only: ON — OFF

HARNESS INSPECTION

1 Measure input voltage to engine
[ control unit.
g B Engine control e Engine control unit connector: . 2
—>—<U unit harness Disconnect
i side connector  Lightning switch: ON
(Tail lamp relay goes ON.) ,
Tail lamp
Voltage (V) m( —1. relay
related
1 System voltage circuit
A inspection
- 7FU0689
2 Measure input voltage to engine
control unit.
Engine control e Engine control unit connector: — 3
unit harness Disconnect
side connector ¢ Rear defogger switch: ON
(Defogger relay goes ON.)
Defogger
Voltage (V) % —L. relay
related
1 System voltage circuit
i inspection
= 7FU0689
3 Measure input voltage to engine
control unit.
En%i'?ecomrol ¢ Engine control unit connector: —_
unit harness Disconnect
d t
siie conneclor ¢ Brake pedal: Depressed
(Stop lamp relay goes ON.)
Stop
1. lamp
Voltage (V) % ™ relay and
related
System voltage circuit
x inspection
7FU0689
© Mitsubishi Motors Corporation  Nov. 1990 PWGES004
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13-108

FUEL — On Vehicle Inspection of MPI Components

FAN MOTOR RELAY (RADIATOR FAN, CONDENSER FAN)

-
=
ST

Condenser fan

Radiator fantl
mator relay (LO)

THEF IR

3 ~ motor relay (LO)
I N

Battery

Ignition switch-IG

J[j—clhhhhh|o—-<r\:

Radiator fan

Condenser
fan motor

motor
Radiator | T Condenser
fan motor fan motor
L __relay | relay
/ / 28] |/
R J g Ig Py -« %
[ (HI) L (LO) Y (HY Y(LO)
A y, O, N 8

Air conditioner belt
lock controller

Resistor

=

—_&_—
Engine control unit 53 6
v v/

Engine control unit connecter 7FUI414
prasars YT —— =
ol efetal faleli bR Rl R el el

'\JMMI\JMD“HH‘_“—U\ !

=N ENGPE 1221 1724 e o i e b Y PN T, o {n
7FU0653
© Mitsubishi Motors Corporation  Dec. 1992 PWGE9004-D REVISED



FUEL — On Vehicle Inspection of MPI Components 13-108-1

OPERATION

The engine control unit controls the operation speed of the radiator fan motor and condenser fan
motor in accordance with the engine coolant temperature and vehicle speed by controlling the power
transistors (low-speed side and high-speed side) inside the engine control unit.

When the engine control unit turns the low-speed side power transistor inside the engine control
unit ON, the radiator fan motor relay (LO) operates and current for driving the radiator fan motor
{low-speed operation) is supplied from the battery to the radiator fan motor.

fn addition, when the A/C compressor lock controller outputs current for driving the A/C compressor,
the compressor fan motor relay (LO) operates and current for driving the condenser fan motor (low-
speed operatlon) is supplied from the battery to the condenser fan motor.

When the engine control unit turns the high-speed side power transistor inside the engine control
unit ON, the radiator fan motor relay (HI) and condenser fan motor relay (Hl) operate and current for
driving the radiator fan motor and condenser fan motor (high-speed operation) is supplied from the
battery to the radiator fan motor and condenser fan motor.

INSPECTION BY USING MUT

Function item No. Check content Check condition Normal state
Drive the radiator fan The radiator fan motor and
20 motor and the condenser Ignition switch: ON | the condenser fan motor
fan motor at hlgh speed turn at high speed
Actuator test
Drive the rad|ator fan The radiator fan motor and
21 motor and the condenser Ignition switch: ON | the condenser fan motor
fan motor at low speed turn at low speed

HERNESS INSPECTION

1

E”%i?f control | Measure the input voltage to the
unit harness engine control unit

|

side connector
¢ Engine control unit connector:
Disconnected
¢ Ignition switch: ON

A

IfIJm

Voltage (V) Check
Battery voltage I the fan
motor
relay
= circuit

6FU2008

FAN MOTOR RELAY INSPECTION
Refer to GROUP 14 - Radiator and GROUP 55 - Service Adjustment Procedures.

© Mitsubishi Motors Corporation  Dec. 1992 PWGE9004-D ADDED
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INDUCTION CONTROL VALVE POSITION SENSOR

<S\OHC\>\Variabl\e\in\dﬁctﬁn control
\(VIC) servo (Air intake control
valve, position sensor) Variable induction control servo (DC motor)
Air intake control valve position sensor
JTI 2
L L
® Equipment side
connector
e 1 2 |3 4
70750 9060
\\\\\\//v-\\,‘_ N v N~
-<DOHC> Variable induction control
\“/\/z(vm) servo (Air intake control
valve position senso) 61 QURE: 103
s / N/ /
Engine o Y Y Y
control
unit
- 1
5V T’
7FU0802
5V T 5V

7FU0968

OPERATION

e The air intake control valve position sensor L
detects the opening of the air intake control
valve, converts it to a pulse signal which is
input to the engine control unit. The engine
control unit controls the opening of the valve

with this signal (Variable induction control).

® Mitsubishi Motors Corporation  Dec. 1992

PWGES004-D

The air intake control valve position sensor is
supplied from the engine control unit with 5
volts of power and earthed to the engine con-
trol unit. 5 volts is supplied to the air intake
control valve position sensor output terminal
(2 terminals) from the engine control unit, and
the air intake control valve position sensor
generates a pulse signal depending on the
opening and closing of the line between the
output terminal and earth.

ADDED
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HARNESS INSPECTION

1

connector

® Hamness side B &

'V;V‘
.Q&"

6FU1241

Measure the power supply voltage
of the induction valve position
sensor.

e Connector: Disconnected
e |Ignition switch: ON

Voltage (V)

48-52

_

oK —

- |2

Repair
L, the
harness

(@E-ED

2 | ® Harness side
connector

QOO0
AN TANTANY,

Check continuity of the earth
circuit.

+ Connector: Disconnect

_

- 13

Repair
oK —-the
harness
1 (®E-m)
7FU0824
3 ] Measure the terminal voltage.
® Harness side 5o e Connector: Disconnected
connector F>—<0 e Ignition switch: ON __,
VAavnayY ot B
O Voltage (V)
Q0 .
48-5.2 Repair
OK |- the
— _q_ harness
1 (B2,
@Ya]-fo3)
7FUN40
© Mitsubishi Motors Corporation  Nov. 1990 PWGES004
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OXYGEN SENSOR

/ Oxygen sensor —]
Oxygen sensor .r*
. ® Equipment side
connector
/:3 4 AT A2 1 2134
/ N N
<. -1
4 ] |
- I i
7FU0786 Control relay :
| h
' |
- | =
< Theoretical A/F Engine control -~
=) unit %L A72
[
1<
: 11
[}
2
B
E
o
3]
[}
o , , 7FU0969
14 15 16
AJF
EC1007 Engine control unit connector
7FU0653
OPERATION

e The uxygen sensor functions to detect the e The engine control unit, based upon those

© Mitsubishi Motors Corporation  Nov. 1990

concentration of oxygen in the exhaust gas; it
converts those data to voltage, and inputs the
resulting signals to the engine control unit.

If the air/fuel mixture ratio is richer than the
theoretical air/ffuel mixture ratio (i.e., if the
concentration of oxygen in the exhaust gas is
sparse), a voltage of approximately 1V is out-
put; if the air/fuel mixture ratio in leaner than
the theoretical air/fuel mixture ratio (i.e., if the
concentration is dense), a voltage of ap-
proximately OV is output.

PWGES004

signals, regulates the amount of fuel injection
so that the airffuel mixture ratio becomes the
theoretical air/fuel mixture ratio.

Battery power supply is applied, by way of
the control relay, to the oxygen sensor
heater. As a result, the sensor element is
heated by the heater, so that the oxygen sen-
sor shows excellent response even if the
temperature of the exhaust gas is low.
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TROUBLESHOOTING HINTS

Hint 1:

The exhaust gas purification performance will
worsen if there is a malfunction of the oxygen
sensor.

Hint 2:

If the oxygen sensor output voltage deviates from
the standard value even though the results of the
checking of the oxygen sensor are normal, the
cause is probably a malfunction of a component
related to air/fuel mixture ratio control.

Examples:

(1) Malfunction of an injector.

(2) Air leakage into the intake manifold from a
leaking gasket.

(3) Malfunction of the air-flow sensor, the intake
air temperature sensor, the barometric-pres-
sure sensor, or the coolant temperature sen-
SOofr.

INSPECTION

Using Multi-use tester (MUT)

Function Item No. |Data display Check condition Engine condition Standard value
Data reading 11 Sensor Engine: Warm-up When sudden 200 mV or lower
detection {Make the mixture deceleration from
voltage lean by engine 4000 r/min.

speed reduction, and ——
rich by racing.) When engine is

suddenly raced

600-1,000 mV

Engine: warm up

: 700 r/min (idling)
{using the oxygen

400 mV or lower

sensor signal, check | 2,000 r/min (changes)
the air/fuel mixture
ratio, and also check 600-1,000 mV

the condition of
control by the
engine control unit.)

HARNESS INSPECTION

1 Measure the power supply voltage
® Harness side of the oxygen se'nsor.
connector s Connector: Disconnected . 2
s Ignition switch: ON
Voltage (V) .
Repair
1, the
System voltage % hamess
(@®E-
Control
2 relay)
- 7FU0827
2 ® Harness side | [ne— E{,‘ﬁ{{}f. Check for an open-circuit, or a
connector -/\D_“\ unit short circuit to earth between the
'sliiggess engine control unit and the oxygen
——
connector sensor. 3
o Oxygen sensor connector:
—irr Disconnected .
e Engine control unit connector: Repair
Disconnected q( —.the
| harness.
(G-
7FU0828

© Mitsubishi Motors Corporation  Nov. 1990
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i ? MB991223

7FU0830

MB991223

I

g

G

7FU0831

© Mitsubishi Motors Corporation  Nov. 1880

2)

(3)

(4)

(5)

(6)

(7)

3 Check for continuity of the earth
® Harness side circuit.
connector e Connector: Disconnected __,
N/
[2]3]2[1]
Repair
q( _1.the
harness.
(AX2m)
= (&lal-earth)
7FU0829
— SENSOR INSPECTION
g S (1) Disconnect the oxygen sensor connector and connect

the special tool (test harness set) to the connector on
the oxygen sensor side.

Make sure that there is continuity (approx. 20 Q at 20°C
(68°F) between terminal 3 and terminal 4 on the oxygen
sensor connector.

If there is no continuity, replace the oxygen sensor.

Warm up the engine until engine coolant is 80°C (176°F)
or higher.

Use jumper wires to connect oxygen sensor terminal 3
(connect to (+) terminal) and terminal 4 (connect to (-
terminal) with the battery (+) terminai and (-} terminal.

Caution

Be very careful when connecting the jumper wires;
incorrect connection can damage the oxygen sensor.
Connect a digital voltage meter between terminal 1 and
terminal 2.

While repeatedly racing the engine, measure the oxygen
sensor output voltage.

Engine Oxygen sensor Remarks
output voltage

When 0.6-1.0v If you make the air/fuel ratio
racing rich by racing the engine
engine repeatedly, a normal oxygen

sensor will output a voltage
of 0.6-1.0V.

NOTE

Refer to GROUP 15-Exhaust Manifold for the removal
and installation of the oxygen sensor.

PWGES004
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INJECTORS
<<SOHC> « B)\& x
- Injector Injector J 1 Injector 4 1
v v Control relay o6 A1 Nod Al No o A
Injector \( % g g
" — XS \ > ® Rear bank
connector
Y2 Y2 Y2 <SOHC>
Yoo Yoo A 3 7
31 %6 %5
*1 *4 *3
(oick_uP)| (PiCK UP)e
Sl SCEP ST ¢
connector
g <DOHC>
/2 © \/2
‘ GEARY
1 2 3 16 18 14
<SOHC>__ <DOHC>// [
i % njecior—___ 7FU0833
intermed\iate (Jr:‘atﬁ:;“s‘;d'ate
haress 250 P Engine control unit connector
7FU0653
NOTE
w: Indicates SOHC engine
Connector : . .
%: Indicates DOHC engine.
Solenoid coil H
Plunger ]
Needle valve F Injection
7FU0832
OPERATION
e The injector is an injection nozzle with a during which the solenoid coil is energized.
solenoid valve which injects fuel according to e The battery volitage is applied through the
the injection signal coming from the engine control refay to this injector. When the engine
control unit. control unit turns ON the power transistor in
e The injector has a fixed nozzle opening area the unit, the solenoid coil is energized to
and the fuel pressure against manifold inside open the injector valve, which then injects
pressure is reguiated to a fixed level. There- fuel.
fore, the volume of fuel injected by the injec-
tor is determined by the time during which
the needle valve is open, namely, by the time
© Mitsubishi Motors Corporation Apr. 1991 PWGES004-A REVISED
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TROUBLESHOOTING HINTS

Hint 1:

Hint 2:

Hint 3:

If the engine is hard to start when hot,

check fuel pressure and check the injec-

tor for leaks.

If the injector does not when the engine

that is hard to start is cranked, the fol-

lowing as well as the injector itself may

be responsible.

(1) Fauity power supply circuit to the en-
gine control unit, faulty earth circuit

(2) Faulty control relay

(3) Faulty crank angle sensor, top dead
centre sensor

If there is any cylinder whose idle state

remains unchanged when the fuel injec-

tion of injectors is cut one after another

during idling make following checks

INSPECTION
Using Multi-use Tester (MUT)

Hint 4:

about such cylinder.

(1) Injector and harness check

(2) Ignition plug and high tension cable
check

(3) Compression pressure check

If the injector harness and individual part

checks have resulted normal but the in-

jector drive time is out of specification,

the following troubles are suspected. .

(1) Poor combustion in the cylinder (faul-
ty ignition plug, ignition coil, compres-
sion pressure, etc.)

(2) High engine resistance

Function Item No. [Data display| Check condition Coolant temperature Standard value
Data reading 1 Drive time | Engine: Cranking 0°C (32°F) Approx. 14 ms <SOHC>
Approx. 17 ms <DOHC>
20°C (68°F) Approx. 40 ms <SOHC>
Approx. 46 ms <DOHC>
80°C (176°F) Approx. 9 ms <SOHC>
Approx. 11 ms <DOHC>
Function ltem No. |Data display| Check condition Engine state Standard value
Data reading 41 Drive time | #Engine coolant 700r/min (ldle) .3-3.5 ms <SOHC>
temperature: .1-3.3 ms <DOHC>
80 to 95°C -
(176 to 205°F) 2,000 r/min .1-3.3 ms <SOHC>
.Lam‘ps, electric 7-2.9 ms <DOHC>
:gggggosnﬁnits: When sharp racing To increase
All OFF is made
e Transmission:
Neutral
e Steering wheel:
Neutral
Function ltem No. Drive content Check condition Normal state
Actuator test 01 No. 1 injector shut off | Engine: Idling after Idle state to change
— warm-up (Shut off the | further (becoming less
02 No. 2 injector shut off | injectors in sequence stable or stalling)
— during after engine
03 No. 3 injector shut off | \warm-up, check the
idli onditi
04 No. 4 injector shut off idling condition)
05 No. 5 injector shut off
06 No. 6 injector shut off

© Mitsubishi Motors Corporation  Nov. 1990
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Wave Pattern Inspection Using an Analyzer

Analyzer
T Measurement method
FOR FRONT BANK CYLINDERS (No.1, No.3, No.5)
Special (1) Disconnect the injector connector, and connect the
patterns special tool {test harness: MB991348) in between. (The
-pickup power side and the ECU side terminals should both be
] connected.)
(2) Connect the analyzer special patterns pickup to the ECU
test harness clip.
7FU1201

FOR REAR BANK CYLINDERS (No.2, No.4, No.6)
_Analyzer SOHC
(1) Disconnect the injector connector for the rear bank and
, connect the special tool (test harness MD998474).
ggﬁg'ﬁ:g (2) Connect the analyzer special patterns pickup to the male
pickup side connector terminal (2) [yellow clip on the special tool
(yellow lead wire)] to analyze the No.2 cylinder, terminal (5)
] [yellow clip (red and yellow lead wire)] for the No.4
cylinder, and terminal (6) [green clip (green and black lead
wire)] respectively.

7FU1207
DOHC
Analyzer (1) Disconnect the injector connector for the rear bank and
@ 2 " connect the special tool (test harness MD998464).
@ 4 (2) Connect the analyzer special patterns pickup to the male

. side connector terminal (2) (black clip on the special tool)
Sg&g'ﬂs to analyze the No.2 cylinder, connection terminal (3) (blue
pickup clip) for No. 4 cylinder, and connection terminal (4) (white
clip) for No. 6 cylinder respectively.

7FUI208
Standard wave pattern Observation conditions
Function Special patterns
W)y Pattern height Variable
Point A o - —
3 Variable knob Adjust by monitoring wave
Pattern selector Display
Engine r/min. Idle r/min. (700 r/min.)
50 Solenoid back
electromotive force
{Approx. 7x10V)
Point B
Injector drive time e
Power
voltage
— Time
0 Drive signal: ON Driver signal: OFF
7FU1202

© Mitsubishi Motors Corporation  Apr. 1991 PWGE9004-A ADDED
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Wave pattern observation points
(Point A): Height of back electromotive force in the solenoid coil

Contrast with standard wave pattern Probable cause

Solenoid coil back electromotive force is low or doesn’t appear at all. Short in the injector solenoid

(Point B): Injector drive time

e The injector drive timing will synchronized with the multi-
use tester display.

e When the engine is suddenly raced, the drive time will
be greatly extended at first, but the drive time will soon
match the engine speed.

---lIdling
—Racing

© Mitsubishi Motors Corporation Apr. 1991 PWGES004-A ADDED
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HARNESS INSPECTION

1 ] [ Measure the front bank injector
E:':rr::z?osrlde = power supply voltage.
® s = e Connector: Disconnected —1. 2
of -‘Q e Ignition switch: ON
QL
Voltage (V) Repair the
harness
ﬁ System voltage % —®6 00
control relay)
Check the
ower '
= 7FU0669 gupply circuit
2 Measure the rear bank injector
© <SOHC> 1] power source voltage.
W 8 3 e Connector: Disconnected / 1. 3
Rear DOOO . e Ignition switch: ON
bank
harness ®<DOHC> ek~ Vo|tage (V) Repair the
side )T =N harness
connector @g g ﬁ System voltage * —+- (%Im)_control
. way
= {®D-Contro!

relay)

-

Check for an open-circuit or short
circuit between the front bank

injector and the engine control unit.
¢ Injector connector: 4
Disconnected

e Engine control unit Connector: Renai
epair the

Disconnected * harness
— e "
(
@i EECEHIE

7FU0807

Check for an open-circuit or short
circuit between the rear bank
injector and the engine control unit. ‘a

. ——t
¢ Connector: Disconnected
¢ Engine control unit connector:

Disconnected Repair the

harness
oK &
—T P26e-mmD

(BO@-1THD

© Mitsubishi Motors Corporation  Nov. 1990

ACTUATOR INSPECTION
Measurement of resistance between front bank terminals

(1) Disconnect the injector connector
(2) Measure the resistance between the terminals.

Standard value: 13-16 Q [At 20°C (68°F)]
(3) Connect the injector connector.

PWGES004
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<SdHC>A
IS

AL .
\Injector intermediate
>connector|

/\

<DOHC> /,
~. £ ./ .
Injector intermediate

7FU1092
<DOHC>
(I
5] [m]
——-c0
ssmmll®
© S
\ Q‘A - 4
7FUT144

Measurement of resistance between rear bank terminals

(1) Disconnect the injector intermediate connector.

(2) Measure resistance between terminals.

<SOHC>
Injector No. Measurement terminal Resistance
No. 2 ®-@ 13-16 Q
[At 20°C {68°F)]
No. 4 ©O-®
No. 6 ©-®
<DOHC>
Injector No. Measurement terminal Resistance
No. 2 ®-@ 13-16 Q
[At 20°C (68°F}
No. 4 ®-®
No. 6 ©0-®

© Mitsubishi Motors Corporation  Nov. 1990

(3) Connect the injector connector.
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Main hose
€

§

MD998706

Battery

MD998741 \ 15998706

Checking the Injection Condition

(1) Following the steps below, bleed out the residual pres-
sure within the fuel pipe line to prevent flow of the fuel.
(Refer to P.13-51)

(2) Remove the injector.

(3) Arrange the special tool (injector test set), adaptor, fuel
pressure regulator and clip as shown in the illustration
below.

Pressure regulator
(MD116395)

Return hose

Injector

Clip
(MD998746)

TFU0145

Nt/ | .
\_) Fuel pump check terminal \

Main hose Return hose

Injector

Battery 6FU0628

© Mitsubishi Motors Corporation  Nov. 1990

{(4) Connect the battery’'s negative (-) terminal.
(5) Apply battery voltage to the fuel pump check terminal
{(black) and activate the fuel pump.

(6) Activate the injector and check the atomized spray condi-
tion of the fuel.
The condition can be considered satisfactory unless it is
extremely poor.

(7) Stop the actuation of the injector, and check for leakage
from the injector’s nozzle.

Standard value: 1 drop or less per minute

(8) Activate the injector without activating the fuel pump;
then, when the spray emission of fuel from the injector
stops, disconnect the special tool and restore it to its
original condition.

PWGES004
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IDLE SPEED CONTROL SERVO (STEPPER MOTOR)

® Harness side

Idle speed connector
control servo
Control relay % :
N
000
(6)5)4)
N 2 5 SEL1600
Idle speed
7FUCe47 control
servo
Ball bearing Magnetic rotor
ol HIY im0 006
; 0606
- . i
N Coi N z N ® Equipment side
Stepper— | Coil ! 3 4 & connector
motor (pick_uP)g I op) (e on
Ball bearin
Lead scraw 9
Pintle 4 17 5 18
o Engine
ZW] %Tih r:ottle body ﬁg’i‘t""'

seat  7FU039

7FU0518

Engine control unit connector

—

=

P

o

o
s
<

25 |

[N
=1E ]

07
E
)’
S
95
L
8
6
09
1

o|o|ololo
~

be
G2
92

911 ]8C1 h

9
9
5
g
9

Ofra|n PN

o
w0

7FU0653

OPERATION

© Mitsubishi Motors Corporation

The intake air volume during idling is control-
led by opening or closing the servo valve
provided in the air path that bypasses the
throttle valve.

The servo valve is opened or closed by
operating the stepper motor in the speed con-
trol servo in normal or reverse direction.

The battery power is supplied to the stepper
motor through the control relay. As the en-
gine control unit turns on power transistors in
the unit one after another, the stepper motor
coil is energized and the motor rotates in nor-
mal or reverse direction.

Apr. 1991

TROUBLESHOOTING HINTS

Hint 1: If the stepper motor step increases to
100 to 120 steps or decreases to 0 step,
faulty stepper motor or open circuit in
the harness is suspected.

If the idle speed control servo harness
and individual part checks have resulted
normal but the stepper motor steps are
out of specification, the following faults

Hint 2:

PWGES004-A

are
(1)
(2)
3)

(4)

suspected.

Poorly adjusted reference idle speed
Deposit on the throttle valve

Air leaking into the intake manifold
through gasket gap

Poor combustion in the cylinder (faul-
ty ignition plug, ignition coil, injector,
low compression pressure, etc.)

REVISED
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INSPECTION
Using Multi-use Tester (MUT)
Function Item No. |Data display Check condition Load state Standard value
Data reading 45 Stepper ¢ Engine coolant Air conditioner 2-25 stp
‘ motor temperature: 80 to 95°C | switch: OFF
steps (176 to 205°F) - —
eLamps, electric cooling Alr_condmoner Increase by
fan, accessory units: All | switch: OFF — ON 10-70 stp
OFF . "
e Transmission: Neutral Aur_coqdltnoner Increase by
(For A/T vehicles: P range) Zwl'mh' ?FF N 5-50 stp
«Steering wheel: Neutral efzgtﬁ)r ever.
eldle position switch: ON | 1© range.
(compressor clutch to be
ON if air conditioner
switch is ON)
s Engine: Idling
NOTE

(1) When the vehicle is new [within initial operation of about 500 km (300 miles)], the stepper motor
steps may be about 30 steps more than standard.

Caution

Apply the brake so the vehicle does not move foreword when shifting the shift lever to the D

range.

© Mitsubishi Motors Corporation Nov. 1990
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Red n 4 Blue

PV AN
QQQ Yellow

Special
patterns
pickup

Wave Pattern Inspection Using an Analyzer

Analizer Measurement method

— (1) Disconnect the stepper motor connector, and connect the
special tool (test harness: MB3998463) in between .

(2) Connect the analyzer special patterns pickup to the
stepper motor-side connector terminal @D (red clip on the
special tool), terminal @ (blue clip), terminal @ (black clip)
and terminal ® (yellow clip) respectively.

1

7FU1203

Standard wave pattern
Observation conditions

Function Special patterns
Pattern height High
Pattern selector Display

Engine condition

Turn the ignition switch from OFF to ON (without starting the engine).

While the engine is idling, turn the air conditioner switch to ON.

Immediately after starting the warm engine (approx. 1 minute).

© Mitsubishi Motors Corporation
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Y] {Point B) (Point A) _

30} Z,r,‘?n"s"f;‘ﬁ pt;’ﬁirgo?\pgggrs f:;rs Coil reverse Induced electromotive force
! PP " electromotive force  from the motor turning

{(Approx. 3 x 10V)

\

20

10+
Stepper motor
control signal |
wave patterr.

Time
! - 7FU1204

Wave pattern observation points

Check that the standard wave pattern appears when the stepper motor is operating.

(Point A): Presence or absence of induced electromotive force from the motor turning. (Refer to the
abnormal wave pattern.)

Contrast with standard wave pattern Probable cause

Induced electromotive force does not appear or is extremely small. Motor is malfunctioning
(Point B): Height of coil reverse electromotive force

Contrast with standard wave pattern Probable cause

Coil reverse electromotive force does not appear or is extremely small. Short in the coil

Abnormal wave pattern
I’ 4 Cause of problem

Motor is malfunctioning. (Motor is not operating.)
Wave pattern characteristics

Induced electromotive force from the motor turning does
L not appear.

01P0209

© Mitsubishi Motors Corporation  Apr. 1991 PWGES004-A ADDED
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HARNESS INSPECTION

connector  side connector

----:::l$==
gl

= 01L0397

1 Measure the power supply voltage
of idle speed control servo.
o |dle speed control servo 1,
3 K connector: Disconnected @ 2
6]51a) : e Ignition switch: ON
it .
¢ - Voltage (V) hepar the
i % —* (Control
\ \ J Q_ System voltage relay -
Sem e L (Control
® Harness side - refay—
connector o1L030s
2 Engine control Check for an open-circuit, or a
® Harness side unit harness short-circuit to earth between the

engine control unit and the idle
speed control servo. -1

e Engine control unit connector:
Disconnected

* Idle speed control servo E:f,’,ﬂ;;“e
nnector: Disco m( 1 )
connector: Disconnected (A1-4)
(%—
(@Xa]-[5D
(OBED)

—

Noy
UMD
—{:311 N |4

7FU0010

© Mitsubishi Motors Corporation  Nov. 1990

ACTUATOR INSPECTION
Checking the Operation Sound

(1) Check that the operation sound of the stepper motor can
be heard after the ignition is switched ON (but without
starting the motor).

(2) If the operation sound cannot be heard, check the step-
per motor's activation circuit.

If the circuit is normal, it is probable that there is a mal-
function of the stepper motor or of the engine control
unit.

Checking the Coil Resistance

(1) Disconnect the idle speed control servo connector and
connect the special tool (test harness).

(2) Measure the resistance between terminal @ (white clip
of the special tool) and either terminal @ (red clip) or ter-
minal @ (blue clip) of the connector at the idle speed
control servo side.

Standard value: 28-33 Q at 20°C (68°F)

(3) Measure the resistance between terminal ® (green clip
of the special tool) and either terminal ® (yellow clip) or
terminal. @ (black clip) of the connector at the idle speed
control servo side.

Standard value: 28-33 Q at 20°C (68°F)

PWGES004
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Idle speed
control

servo

(Stepper motor)

7FU0696

7FU0295
A / White
3 ® o
6V
Idle speed
Green control servo
MD998463 7FU0294

® Mitsubishi Motors Corporstion  Nov. 1990

Operational Check

(1) Remove the throttle body.
(2) Remove the stepper motor.

(3) Connect the special tool (test harness) to the idle speed
control servo connector.

(4) Connect the positive (+) terminal of a power supply (ap-
prox. 6 V) to the white clip and the green clip.

(5) With the idle speed control servo as shown in the il
lustration, connect the negative (-) terminal of the power
supply to each clip as described in the following steps,
and check whether or not a vibrating feeling (a feeling of
very slight vibration of the stepper motor) is generated
as a result of the activation of the stepper motor.

@ Connect the negative (-) terminal of the power sup-
ply to the red and black clip.

Connect the negative (-) terminal of the power sup-

ply to the blue and black clip.

Connect the negative (-) terminal of the power sup-

ply to the blue and yellow clip.

Connect the negative (-) terminal of the power sup-

ply to the red and yellow clip.

Connect the negative (-) terminal of the power sup-

ply to the red and black clip.
® Repeat the tests in sequence from (5) to (1).

(6) If, as a result of these tests, vibration is detected, the
stepper motor can be considered to be normal.

@ ® ©® ©®

PWGE9S004



13-122 FUEL — On Vehicle Inspection of MPI Components

IGNITION COIL AND POWER TRANSISTOR <SOHC> !gnition switch (IG1)

Ignition Coil . ® sEigLélpment
(powert/ransmtor) ignition coil | 7 sonectar
-1
1900 4
Distributor Y1

Power l
K3 transistor

A 4
006
L, N N

® Harness side
connector

»

2

SEL1201

@1 Ignition timir
“Ignition timing _ \ |adjustment
adjustment 2Y 1 E_guupment connector
terminal, T T T = % = side
N No.1N0.4No.2No.5No.3No.6 connector ©
2 PICK UP
10 104
Engine
control
unit
5V 7FUN:

OPERATION

e When the power transistor is turned ON by °
the signal from the engine control unit,
primary current flows to the ignition coil,
When the power transistor is turned OFF,
primary current is shut off and a high voltage
is induced in the secondary coil. transistor unit is turned OFF.

INSPECTION
Using Multi-use Tester (MUT)
Ignition advance

When the engine control unit turns OFF the
transistor in the unit, the battery voltage in
the unit is applied to the power transistor unit
to turn it ON. When the engine control unit
turns ON the transistor in the unit, the power

check actual ignition
timing)

Function ltem No. [Data display Check condition Engine state Standard value
Data reading 44 Ignition s Engine: Warming up | 700 r/min. (ldle) 7-23°BTDC
advance ¢Timing lamp: Set -
(set timing |amp to 2,000 r/min. 20-40°BTDC

ignition timing adjustment mode

Function | ltem No. Data display Check condition Engine state Normal display
Data 36 Existence of Engine: Idling Earth ignition timing ON
reading continuity to earth adjustment terminal.
of ignition timing
adjustment Remove earth from OFF
terminal ignition timing
adjustment terminal.
© Mitsubishi Motors Corporation  Apr. 1991 PWGES004-A REVISED



Fuel - On Vehicle Inspection of MPI Components

13-122-1

v,

V7 N\ N
000
A AN A Ny

Special
patterns
pickup

Analyzer

7FU1205

Standard wave pattern
Observation conditions

Wave Pattern Inspection Using an Analyzer

® Ignition coil primary signal

Refer to GROUP 16 - Ignition System.

e Power transistor control signal

<Measurement method>

(1) Disconnect the power transistor connector, and connect
the special tool (test harness: MB991348) in between.
(All terminals should be connected.)

(2) Connect the analyzer special patterns pickup to the
power transistor connector terminal ®. .

Function Special patterns
Pattern height Low
Pattern selector Display

Engine revolutions

Approx. 1200 r/min.

V)

!‘— T ——-} T: Revolution time corresponding
| to a crank angle of 120°

{
| Compression |
) top dead centre |

I
|

Crankshaft angle 4} l
sensor output
wave pattern

‘ |
(Reference) 2r i_ ! L )
I [ O B

| |

——

L
R

Il
0 {Point) Yy
Wave pattern |
6k build-up i 18: Spark advance value
19
Power transistor 4 |
control signal l
wave pattern
2 -
0 OFF _ION_
Dwell '—tion
well sec
! o
Time
7FU1206
© Mitsubishi Motors Corporation  Apr. 1991 PWGES004-A ADDED



13-122-2

FUEL - On Vehicle Inspection of MPI Components

Wave pattern observation points

(Point): Condition of wave pattern build-up and maximum voltage (Tefer to abnormal wave pattern

examples 1 and 2.)

Condition of wave pattern build-up and maximum voltage Probable cause

Rise to the right to approximately 4.5V from around 2V. Normal

| Becomes a rectangular wave at approx. 2V

Broken wire in ignition primary circuit

Becomes a rectangular wave at power voltage

Malfunction of the power transistor

- -- Normal wave pattern

7T ~T=A ~==A
|

- P

01L1060

- - - Normal wave pattern

4

VB_

——-— - pup—

01L0999

© Mitsubishi Motors Corporation Apr. 1991

Examples of abnormal wave patterns

e Example 1
Wave pattern during engine cranking
Cause of problem

Broken wire in ignition primary circuit

Wave pattern characteristics

Top-right part of the build-up section cannot be seen, and

voltage value is approximately 2V too low.

® [Example 2

Wave pattern during engine cranking
Cause of problem

Malfunction in power transistor
Wave pattern characteristics

Power voltage results when the power transistor is ON.

PWGES004-A

ADDED



FUEL — On Vehicle Inspection of MPI Components

13-123

HARNESS INSPECTION

e Ignition coil connector:
Disconnected

e Power transistor connector:
Disconnected

1 Measure the power supply voltage
L] of the ignition coil.
® Hamessside || O e Connector: Disconnected —+ |2
connector _?O e Ignition Switch: ON
Vol V
ol o] oltage (V) Repair the
harness.
System voltage q( —T* (@(2-Ignition
-Q switch)
L 7FU0523
2 Harnes Check for an open-circuit, or a
; 5 Rl ‘
(® Harness side side ® short-circuit to earth between the
connector connector power transistor and the ignition 3
PR il. -1
000 o

Repair

oK |- the
harness.

(BO-GE)

3 Harness side
connector

000,
D e D e

Check for continuity of the earth
circuit.

¢ Connector: Disconnected

oK+ [4

Repair the

% _1, harness.
(@2Z-Earth)

7FU0837
4 Measure the voltage of the control
Harness side signal circuit of the power
.row'@“. s« Connector: Disconnected 5
s » Ignition switch: START
Voltage (V) Repair
% —|.the
2-6 harness.
= (@09
7FU0838
5 ] Measure the voltage of the ignition
© Ignition i 5 timing adjustment terminal.
timing >—< B e Ignition switch: ON .
adjustment | [
connector Voltage (V)
[N e oln] .
40-5.2 Repair
OK |- tre
) &]- harness.
(©0)-[roed)
= 7FU1060
ACTUATOR INSPECTION
Refer to GROUP 16 - Ignition System.
© Mitsubishl Motors Corporation  Nov. 1990 PWGES004




13-124 FUEL — On Vehicle Inspection of MPI Components

IGNITION COIL AND POWER TRANSISTOR <DOHC>
)' / X\,\J Ignition switch
Ignition coil . /

(power transistor) / R oK~ g Logk
>
5"[& & hcc STeee e

Gy

® Harness side ‘
connector

Va

¥

(2]
(4)3)
/‘j Ignition coil A3 ® 5EL1401
N P 2X(1
7FU0774 éCO”A CoilB |[CoilC NE
“? "%1 gng- Equipment side
connector
¥ 2 Y1 ¥4
Engine speed
check control
terminal
(PICK_UP)-
®Equipment ——— l
side connector 49 3 42 1~1Spark olele le lole
000X 066060 Tachd —QA )8 (0[Pl NN,
®—1 ®—2 ht No.1No.4 No.2 No.5 No.3No 6
\4/8 \/6 \y5 Y4 f7 POWGF
<L transistor
Tachometer ——¢
°
- gnition timing
H @ adjustment
| connector
lgnition timing 101 |10 23 11 104
adjustment terminal
5V 5V
Engine control
unit 7FU1059
Engine control unit connector
7FU0797 - CRE R REREE SRR

311 801 b

OPERATION

e When power transistor unit A is switched ON switched from ON to OFF, a spark is

© Mitsubishi Motors Corporation

due to a signal from the engine control unit,
primary current flows in ignition coil A. When
power transistor unit A is switched OFF,
primary current is cut off, and high voltage is
generated in secondary coil A, thereby
generating a spark at No. 1 and No. 4 cylinder
spark plugs. On the other hand, when power
transistor unit B is switched from ON to OFF,
a spark is generated at the No. 2 and No. 5
cylinder spark plugs.

Furthermore, when power transistor unit C
Apr. 1991

PWGE9004-A

generated at the No. 3 and No. 6 cylinder
spark plugs.

When the engine control unit turns the power
transistor inside the unit OFF, battery voltage
inside the unit is supplied to the power tran-
sistor unit and the power transistor unit is
switched ON. Furthermore, when the engine
control unit turns the power transistor inside
the unit ON, the power transistor unit is
switched OFF.

REVISED



FUEL — On Vehicle Inspection of MPI Components 13-125

INSPECTION

Using Multi-use Tester (MUT)

Ignition advance

Function ltem No. [Data display Check condition Engine state Standard value
Data reading 44 Ignition ¢ Engine: Warming up | 700 r/min. (ldle) 7-23° BTDC
advance e¢Timing lamp: Set -
(Set Ummg |amp to 2,000 r/mln. 24-45° BTDC

check actual ignition
timing)

Ignition timing adjustment mode

Function Item No. |Data display Check condition Engine state Normal indication
Data reading 36 Existence | ¢Engine: ldling Earth ignition timing ON
of adjustment terminal.
continuity
to earth Remove earth from OFF
of ignition ignition timing
timing adjustment terminal.
adjustment
terminal

Standard ignition timing

Function Item No.

Drive contents

Check condition

Normal condition

Actuator test 17

Set in ignition timing
adjustment mode

eEngine: Idling
o Timing light: set

Actual ignition
timing:
5° BTDC + 2°

© Mitsubishi Motors Corporation

Apr. 1991

PWGES004-A
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13-125-1

FUEL - On Vehicle Inspection of MPI Components

()

Special
patterns
pickup

Analyzer

7FU1209

Standard wave pattern
Observation conditions

Wave Pattern Inspection Using an Analyzer

® Ignition coil primary signal

Refer to GROUP 16 - Ignition System.

® Power transistor control signal.

<Measurement method>

(1) Disconnect the power transistor connector, and connect
the special tool (test harness: MB991348) in between.
(All terminals should be connected.)

(2) Connect the analyzer special patterns pickup to the
connector terminats (4) (No.3 - No.6), (5) (No.2 - No.5) and
(6) (No.1 - No.4) in that order.

Function Special patterns
Pattern height Low
Pattern selector Display

Engine revolutions

Approx. 1200 r/min.

M

[}
:‘—‘T_":T:

ak
Crankshaft angle (
sensor output

(Reference) I

L.

wave pattern 2| i L

e

———t--

Revolution time corresponding

{ to a crank angle of 120°
|Compression ]
ltop dead centre|

i

.
L

I

|
i

(R

il

16 g : Spark advance value
|

ar (Point) \
Power transistor \éVz_xlxée pattern
control signal uild-up
wave pattern  2f T

0 OFF ON

Dwell section ]
P Time
7FU1210

© Mitsubishi Motors Corporation  Apr. 1991 PWGE9004-A ADDED



FUEL - On Vehicle Inspection of MPI Components 13-125-2

Wave pattern observation points

(Point): Condition of wave pattern build-up and maximum voltage (Refer to abnormal wave pattern
-examples 1 and 2.)

Condition of wave pattern build-up and maximum voltage Probable cause

Rise to the right to approximately 4.5V from around 2V. Normal

Becomes a rectangular wave at approx. 2V Broken wire in ignition primary circuit
Becomes a rectangular wave at power voltage Malfunction of the power transistor

Examples of abnormal wave patterns
e Example 1
Wave pattern during engine cranking

- - - Normal wave pattern

feiniuin = )
/ |

SN e Cause of problem
V- — — P

Broken wire in ignition primary circuit
Wave pattern characteristics

Top-right part of the build-up section cannot be seen, and
voltage value is approximately 2V too low.

011080

- -- Normal wave pattern ¢ Example 2

Ve — ' 4 Wave pattern during engine cranking

Cause of problem

Malfunction in power transistor
Wave pattern characteristics

. / . Power voltage results when the power transistor is ON.

01L0999

HARNESS INSPECTION

1 . Measure the ignition coil power
® Harness side — supply voltage.
concmr s Connector: Disconnected . 2
e Ignition switch: ON
Voltage (V
ge V) Repair the
harness.
switch)
OtLo4n
i ni
2 ®—2 Harness side Measure the power transistor unit

power supply voltage.

« Connector: Disconnected
= Ignition switch: ON @ 3

connector

{9X8)X 7 XEX5X
AN AN AN ANAN

Voltage (V
oltage (V) Repair the
harness.
System voltage % (@(g-Ignition
switch)

7FU0698 ‘
© Mitsubishi Motors Corporation  Apr. 1991 PWGES004-A ADDED




13-126

FUEL

= On Vehicle Inspection of MPI Components

3

®—®@ Harness

side

000000
L AIA VAN VAN A /]

Engine control
unit harness
side connector

= 6FU1251

Check for an open circuit, or a
short-circuit to earth between the
power transistor and engine
control unit.

e Power transistor connector:
Disconnected

¢ Engine control unit connector:
Disconnected

_*

4

Repair

oK - the
harness.

(BEl-wD

i
- \('_\
®—1 Harness side

connector @

S
|

0O

® Harness side
connector

7FU0699

Check for an open circuit, or a
short-circuit to earth between the
power transistor and the ignition
coil.

e Power transistor connector:
Disconnected

e |gnition coil connector:
Disconnected

_*

5

Repair the

% —+-= harness.

aRoH]

(ONZEW]

®—2 Harness side
connector

(oXEX7 (6X5)

Check for continuity of the earth
circuit of the power transistor.

e Connector: Disconnected

__

% —t+ the

6

Repair

harness.
(B17]-Earth)

®—2 Harness side
connector

Measure the power transistor
control signal voltage.

¢ Connector: Disconnected
e Ignition switch: START

Voltage (V)

0.5-4.0

_*

7

Repair the

w —+ harness
(Ble)-m,

GohD

7 P Measure the terminal voltage of
©l§&'ﬁg¥;?,";grmina| E— the ignition timing adjustment
85 terminal. ‘
.:O « Ignition switch: ON T [
T Voltage (V) .
Repair
Q 40-5.2 OK —|-the
) harness.
1 (©-oa)
7FUi060
ACTUATOR INSPECTION
Refer to GROUP 16 - Ignition System.
© Mitsubishi Motors Corporation  Nov. 1990 PWGES004




FUEL — On Vehicle Inspection of MPI Components 13-127

PURGE CONTROL SOLENOID VALVE M13RCOA

<Except for Vehicles with TCL>

Purge control
solenoid valve

Control relay

® Harness side Purge control
connector Equipment A1 solenoid valve
side connector

7FU1158

®[l_;_|] X%

Y2
SEL1208
A°
Engine
control
unit

01A0324

Engine control unit connector

A~ o oo a o

|l
[ ol [minfeleleiolejololol T IR Py e

EIEIEA 54 e e e e ot DA AP Sl

7FU0653

OPERATION

® The purge-control solenoid valve is an ON/OFF e Battery power supply is supplied, by way of
type of solenoid valve; it functions to regulate the control relay, to the purge-control solenoid
the introduction of purge air from the canister valve.
to the intake air plenum. When the engine control unit switches ON

the power transistor within the unit, current
flows to the coil, and purge air is introduced.

INSPECTION
Using Multi-use Tester (MUT)
Function Item No. Activation Check condition Normal condition
Actuator test 08 Solenoid valve is switched s [gnition switch: ON Operating sound is
from OFF to ON. heard when driven.

© Mitsubishi Motors Corporation  Nov. 1990 PWGE9004



13-128

FUEL — On Vehicle Inspection of MPl Components

HARNESS INSPECTION

1 Measure the power supply voltage.

L1 e Connector: Disconnected
® B_© e Ignition switch: ON

Voltage (V)

Harness side

_»

2

side and the engine control unit.

connector | o Purge control solenoid valve
connector: Disconnected

e Engine control unit connector:
Disconnected

Harness side
connector

7FU0526

connector System voltage * !(Rhepair
—1 . the

harness.
{Control

1 relay-®)

7FU0525

Engine Check for an open-circuit, or a

control PR P

unit short-circuit to ground, between

harness the purge control solenoid valve

oK)+

m( — the

Repair

harness.

(@z-3)

ACTUATOR INSPECTION
Refer to GROUP 17 - Evaporative Emission Control System.

© Mhtsubishi Motors Corporation  Nov. 1990 PWGES004




FUEL - On Vehicle Inspection of MPI Components 13-128-1
EGR CONTROL SOLENOID VALVE <Vehicles built from December, 1992>

<Except for vehicles ﬂitlLI'Cb
EGR control solenoid valve Control relay
1
AN ® Component
N side connector
EGR control A4
solenoid valve X
N\
2
Ab4
Engine
control
unit
7FU1429
01Wes7
Engine control unit connector
7FU0653
OPERATION
e The EGR control solenoid valve is a duty-con- the control relay, to the EGR control solenoid
trol type of solenoid valve; it performs its con- valve. When the engine control unit switches
trol function by leaking the EGR valve-activa- OFF the power transistor within the unit, cur-
tion vacuum to the throttle body A port. rent stops flowing to the coil, and the EGR
e Battery power supply is supplied, by way of valve-activation negative pressure leaks.
TROUBLESHOOTING HINTS
If the self-diagnosis code for EGR system mal- and the component itself are normal, check the
function is output even though the results of EGR valve, the vacuum hose piping, and the EGR
checking the EGR control solenoid valve harness passage for clogging.

© Mitsubishi Motors Corporation  Dec. 1992 PWGES004-D ADDED



13-128-2

FUEL — On Vehicle Inspection of MPI Components

INSPECTION
Using Multi-use tester (MUT)

Function ltem No. Activation Check conditions Normal condition
Actuator test Solenoid valve is switched . Lo Operating sound is heard
10 from OFF to ON. Ignition switch: ON when driven.

HARNESS INSPECTION

1

Measure the power supply voltage.

e Connector: Disconnected
e Ignition switch: ON

| — 6 |2—* 2
® Harness side J
connector 8 3 Voltage (V) . \/
' :O System voltage ‘ Repair
oX( _|, the
\ harness.
@] -
Control
= otaos24 re[aY)
2 Engine Check for an open-circuit, or a
® control short-circuit to ground, between ]
Harness side unit the EGR control solenoid valve and K\
connector harness the engine control unit. OK‘—-'
(S:'c?fnector e EGR control solenoid valve v
connector: Disconnected
Lo e Engine control unit connector: _
| Disconnected OX( —t R:Eepalf
i harness.
= 1 (@2) - &)
01A0525

ACTUATOR INSPECTION
Refer to GROUP 17 — Evaporative Emission Control System.

© Mitsubishi Motors Corporation  Dec. 1992 PWGES004-D
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FUEL — On Vehicle Inspection of MPI Components

13-129

VACUUM SOLENOID VALVE <Vehicles with TCL>

Vacuum
solenoid

® Equipment L1
side connector

. N2
® Harness side 2
connector

Control relay

Vacuum solenoid
valve

lél X%

N\
/7

Engine control
unit

SEL1206

0140324

Engine control unit connector

R —— =1

ololojolo|olo|ol
rq

o”’““»hlli

olojo

= 5w
lolo - |n alo|o

7FU0653

OPERATION

e The vacuum solenoid valve is a duty control
type of solenoid valve and controls the
vacuum actuator operating vacuum.

e Battery voltage is supplied to the vacuum

solenoid valve via the control relay.
When the engine control unit turns on the
power transistor inside the unit, current flows
in the coil and vacuum from the vacuum tank
is supplied to on the vacuum actuator.

TROUBLESHOOTING HINTS

Hint 1:

When there is a short circuit in the
vacuum solenoid valve circuit while the
engine is running, intake manifold
vacuum acts always on the vacuum ac-
tuator. As a result, the throttle valve
does not function depending on the de-

INSPECTION
Using Multi-use Tester (MUT)

Hint 2:

Hint 3:

gree of accelerator opening but becomes
fully closed and the engine speed does
not increase from the idling speed.

If the engine speed does not increase
above idling speed even if the ac-
celerator pedal is depressed, remove the
vacuum hose from the vacuum actuator.
Then, if the engine speed rises in propor-
tion to the pedal opening, it indicates the
vacuum solenoid valve circuit is short cir-
cuited.

The engine control wunit drives the
vacuum solenoid valve once immediately
after the ignition switch is turned ON.
Consequently, the noise of the solenoid
valve can be heard immediately after
turning the ignition switch ON.

Function

Item No. Drive contents

Check condition Normal condition

Actuator test

15
from OFF to ON.

Solenoid valve is switched

e |gnition switch: ON

Operating noise is
heard when driven

© Mitsubishi Motors Corporation Nov. 1990
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13-130

FUEL — On Vehicle Inspection of MPI Components

HARNESS INSPECTION

7FU0897

7FU0898

© Mitsubishi Motors Corporation  Nov. 1990

1 ] Measure the power supply voltage.
¢ Connector: Disconnected
g O e it
2. o e Ignition switch: ON . 2
Q Voltage (V)
® Harness side &0
connector System voltage Repair the
“ 1, harness
(@@~ Control
relay)
=  7FU0525
Engine .
2 - Check for an open-circuit, or a
@:Iigr:ess ﬁg?,ﬁ‘e"s's“;‘ge short circuit to earth between
connector connector vacuum solenoid valve and the
. engine control unit. -1
e Vacuum solenoid valve
connector: Disconnect )
e Engine control unit connector: Repair
Disconnect m( 1. the
harness
(B2
= = 7FU0526
Vacuum ACTUATOR INSPECTION
solenoid Inspection of operation of vacuum solenoid valve

(1) Remove the vacuum hose (blue stripe, green stripe) from

the solenoid valve.

(2) Disconnect the harness connector.

(3) Connect a hand vacuum pump to solenoid valve ® nip-

ple.

(4) Use jumper wires to connect the valve terminals and bat-

tery terminals.

(5) Connect intermittently the jumper wire to the battery (-)
terminal, apply vacuum and inspect air-tightness.

Jumper wire nipple condition | Normal condition
Open Vacuum is not held.
Connect
Closed Vacuum is held.
Disconnect Open Vacuum is held.

Inspection of coil resistance of vacuum solenoid valve
(1) Measure the resistance between the vacuum solenoid

valve terminals.

Standard value: 36-44 Q [at 20° (68°F)]




FUEL — On Vehicle Inspection of MPI Components 13-131

JIM»HU

61NO035

Vacuum
actuator

© Mitsubishi Motors Corporation  Nov. 1990

Inspection of throttle valve operation

(1) Check that the throttle valve opens and closes smoothly
(throttle lever moves) according to the opening and clos-
ing of the accelerator lever.

(2) If the throttie valve does not open and close smoothly,
there might be a deposit on the throttle valve, so clean
the throttle body. (Refer to page 13-43.)

Vacuum tank inspection

(1) Connect a hand vacuum pump to vacuum tank ® nipple,
apply 500 mmHg (20 in. Hg) of vacuum and check that
the vacuum is held.

(2) Connect a hand vacuum pump to vacuum tank ® nipple.

(3) First, close ® nipple with your finger and apply 500
mmHg (20 in. Hg) of vacuum. Then, check that the
vacuum leaks immediately when you remove the finger
blocking the nipple.

Vacuum actuator Inspection

(1) Remove the vacuum hose (green stripe) from the
vacuum actuator and connect a hand vacuum pump to
the vacuum actuator.

(2) With the accelerator pedal depressed, check that the rod
is pulled up and that vacuum is held when 200 mmHg (8
in. Hg) of vacuum is applied.

PWGES004



13-132

FUEL — On Vehicle Inspection of MPI Components

VENTILATION SOLENOID VALVE <Vehicles with TCL>

Ventilation
solenoid

Control relay

1
Vi
Ventilation
solenoid valve
2
Engine control
unit 105

® Equipment
side connector

2

Engine control unit connector

o1wesz

=) P

1S P

Wi s oo oleiniwleloleio|e

80

NI o [ wls|wn|a] 2!

29

i
3
51

2L

7FU0653

OPERATION

e The ventilation solenoid valve is a duty control
type of solenoid valve and controls the
vacuum actuator operating vacuum by equaliz-
ing the pressure to the throttle body port A.

e Battery power is supplied to the ventilation
solenoid vale via the control relay. When the
engine control unit turns the power transistor
inside the unit OFF, current stops flowing to
the coil and the vacuum actuator operating
vacuum is not held.

INSPECTION

Using Multi-use Tester (MUT)

TROUBLESHOOTING HINT

unit drives the vacuum
solenoid valve once the ignition switch is turned
ON. Consequently, the operating noise of the
ventilation solenoid valve can be heard immedi-

The engine control

ately after the ignition switch is turned ON.

Function

Item No.

Drive contents

Check condition

Normal condition

Actuator test

16

Solenoid valve is switched
from OFF to ON.

e [gnition switch: ON

Operating noise is
heard when driven

© Mitsubishi Motors Corporation  Nov. 1990
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FUEL — On Vehicle Inspection of MPI Components 13-133
HARNESS INSPECTION

1 Measure the power supply voltage.
_ I e Connector: Disconnected
® Harness side e Ignition switch: ON — 2
connector 8 3
ET__J O Voltage (V)
Repair the
System voltage % L hae s
ﬁ (@&@-Control
relay)

01A0524

Engine Check for an open circuit or a
control short circuits to earth between the

unit ventilation solenoid valve and the
harness engine control unit .
connector

e Ventilation solenoid valve
connector: Disconnect

® Harness side
connector

e Engine control unit connector: Repair
Disconnect % —|. the
harness
= (®2]-w)

01A0825

— ACTUATOR INSPECTION <Vehicles built up to
Ventilation November, 1991>

solenoid
Inspection of ventilation solenoid valve operation
(1) Remove the vacuum hose (yellow stripe, green stripe)
from the solenoid valve.
(2) Disconnect the harness connector.

(3) Connect a hand vacuum pump to the solenoid valve ®
nipple.

(4) Use jumper wires to connect the solenoid valve ter-
minals and the battery terminals.

(5) Connect intermittently the jumper wire to the battery (-)
terminal, apply vacuum and check for air-tightness.

Jumper wire Nipple condition | Normal condition
Open Vacuum is not held.
oo © ® Disconnect .
Closed Vacuum is held.
7FU0899 Connect Open Vacuum is held.

AT :]

Inspection of ventilation solenoid valve coil resistance

(1) Measure the resistance between the solenoid valve ter-
minals.

Standard value: 36-44 Q [at 20° (68°F)]
Inspection of vacuum actuator
Refer to the vacuum solenoid valve (page 13-129).

7FU0900
© Mitsubishi Motors Corporation  Dec. 1991 PWGE9004-B REVISED




13-133-1

FUEL - On Vehicle Inspection of MPI Components

Ventilation
solenoid

7FU1183

6AF0081

6AF0082

© Mitsubishi Motors Corporation

Dec. 1991

ACTUATOR INSPECTION <Vehicles built from
December, 1991>

Inspection of ventilation solenoid valve operation

(1) Remove the vacuum hose (green stripe) from the
solenoid valve.
(2) Disconnect the harness connector.

(3) Connect a hand vacuum pump to the solenoid valve
nipple.

(4) Use jumper wires to connect the solenoid valve terminals
and the battery terminals.

(5) Connect intermittently the jumper wire to the battery (-)
terminal, apply vacuum and check for air-tightness.

Jumper wire Normal condition
Disconnect Vacuum is not held.
Connect Vacuum is held.

Inspection of ventilation solenoid valve coil resistance

(1) Measure the resistance between the solenoid valve ter-
minals.

Standard value: 36-44 Q [at 20° (68°F)
Inspection of vacuum actuator
Refer to the vacuum solenoid valve (page 13-129).

PWGE9004-B ADDED
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FUEL — On Vehicle Inspection of MPI Components

VARIABLE INDUCTION CONTROL SERVO

Variable
induction
control servo

\)

'<DOHC> = Variable induction "
\\'J//\/COn\troI servo \//k/
~

7FU0802

® Eguipment

Engine control

| DC motor i

unit

A
\Y

A
\V
(109

Close

side connector
3Z Al

110

Open

“@
AN 1N 2]

Variable induction
control servo

1FU0646

Engine control unit connector
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OPERATION

e The variable induction valve is opened and

closed by driving the DC motor clockwise or
anticlockwise according to the signal from the

engine con

INSPECTION

trol unit.

Using Multi-use Tester (MUT

The DC motor

is driven clockwise or an-

ticlockwise according to the change in the
direction of current in the motor drive IC in

the engine control unit.

Function

[tem No.

Drive contents

Check condition

Normal condition

Actuator test

"

Drive the variable induction
control (VIC) servo. (Opens
and closes the variable
induction valve.)

® [gnition switch: ON

The variable induction
valve shaft turns.
(Variable induction
valve: Fully closed —
fully open) <Vehicles
built up to
November, 1991>
Operating sound is
heard while driving
<Vehicles built from
December, 1991>

© Mitsubishi Motors Corporation

Dec.

1991 PWGES004-B

REVISED



FUEL = On Vehicle Inspection of MPI Components 13-135
HARNESS INSPECTION

1 Check for an open circuit or a
r—| short circuit to earth between the
P = 3L variable induction control (VIC) @ ‘a
H servo and the engine control unit. -1
e Variable induction control (VIC)
servo connector: Disconnect
. Engine control unit connector: Repair
Engine isconnect * _L. the
®;§32‘°55 ﬁ?\[i]ttml L harness.
connector 2?0’2”5 (B0OHs,
conneclor .
= 7FU0B41

ACTUATOR INSPECTION
Refer to GROUP 15 - Service Adjustment Procedures.

© Mitsubishi Motors Corporation  Nov. 1990 PWGES004
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ENGINE/TRANSMISSION OVERALL CONTROL SIGNAL <DOHC-A/T>

/Transmission

control unit

16N0166

Transmission control unit

5V
A
Y. /
7 Yo W 108
Engine
control L L
unit ) 116 59 A7

A
5V 5V

7FU0843
® Transmission control unit connector Engine control unit connector
— — f— rr T T EEERREE R tellaloleaee]
«mx:vg_‘“‘ . ;3Bg£mm ""’“’“"""“”“’o»muggﬁiﬁﬁgg—-muammim”«;”o--
ggg;.— 2*""\-- -y | o |y o lon|on °—~~wumggg:ggzagﬂgiﬂgmm"opm
7FU0903 7FU0653
OPERATION

Information is passed between the engine control
unit and the transmission control unit by three
communication lines for overall control of the en-
gine and transmission.

When the transistor inside the engine control unit
is switched from OFF to ON by a control signal
from the engine control unit, the terminal at
which 5V is supplied from the transmission con-
trol unit is earthed inside the engine control unit.
As a result, voltage on the transmission control
unit terminal changes from HIGH to LOW. Fur-
thermore, when the transistor inside the engine
control unit is switched from ON to OFF, the ter-
minal with released 5V from the transmission
control unit which is earthed inside the engine

© Mitsubishi Motors Corporation  Nov. 1990

control unit is opened and the voltage at the
transmission control unit terminal changes from

LOW to HIGH.

in this way, voltage at the transmission control

unit terminal
ON/OFF state of the transistor insid

is controlled according to the

e the engine

control unit, and information is transmitted.

On the other hand, the transmission control unit
also controls the voltage at the engine control
unit terminal according to the ON/OFF state of
the transistor inside the transmission control unit
and transmits information. Consequently, the en-
gine and transmission pass control information

back and forth.

PWGES004



FUEL - On Vehicle Inspection of MPI Components

13-137

HARNESS INSPECTION

1

® Transmission control
unit harness
side connector

Engine control unit
harness side connector

6FU1543

Check for an open circuit or a

short circuit to earth between the

transmission control unit and the

engine control unit.

e Transmission control unit
connector: Disconnect

e Engine control unit connector:
Disconnect

+ [2

Repair
% —t. the
harness.

(®HE)

2

Engine control unit
harness side connector

Check for an open circuit or a
short circuit to earth between the

@ Transmission control transmission control unit and the
unit harness engine control unit. . -1 3
side connector e Transmission control unit
connector: Disconnect
. gr)glne control unit connector: Repair
isconnect q( L. the
harness.
— (®(eHs3)
— = 6FU1543
3 S—— Check for an open circuit or a
amessseomecor | Short circuit to earth between the
®Transmission control transmISSIon Contl'Ol Unlt and the
unit harness engine control unit. . -1T
side connector e Transmission control unit
[108 4= connector: Disconnect
. IIgr)gme control unit connector: Repair
isconnect % 1. the
harness.
| {ANosHT])
= — 6FU1543
© Mitsubishi Motors Corporation  Nov. 1990 PWGE9004



13-137-1 FUEL - On Vehicle Inspection of MPI Components

ENGINE/TRANSMISSION OVERALL CONTROL SIGNAL
<SOHC-A/T-Vehicles built from December, 1991>

Transmission control unit

/Transmissjon 5V
control-unit
A A
18 4 W 17
Engine
control L L
unit 116 X 59 L7
5V 5V
7FU0843
® Transmission control unit connector Engine control unit connector
o— T T o e T T L T
1N(:V"JOP\M‘\O'—t‘(Z1Nu338g§ »ﬂmgubwchqmwopmwggggggggﬂszg‘ggigggg
[V
Iu—)gpmaaﬂ“‘iﬁv)g %3;‘;?:33 ;’:““““Sfﬁﬁﬁxgégzﬁmbmmﬂuammqmgéid

7FU1302 ZEU0653

OPERATION
Refer to P.13-136

© Mitsubishi Motors Corporation Dec. 1991 PWGES004-B ADDED



FUEL - On Vehicle Inspection of MPI Components

13-137-2

HARNESS INSPECTION

1

@ Transmission control
unit harness

Engine control unit
harness side connector

Check for an open circuit or a
short circuit to earth between the
transmission control unit and the
engine control unit.

—+ [2

® Transmission control
unit harness
side connector

harness side connector

6FU1543

transmission control unit and the

engine control unit.

e Transmission control unit
connector: Disconnect

e Engine control unit connector:
Disconnect

side connector e Transmission control unit
1 116 connector: Disconnect
* Engine control unit connector: Repair
Disconnect % the
—_—
harness.
(®ngHiE)
- - 6FU1543
2 , , Check for an open circuit or a
Engine control unl short circuit to earth between the

OK) -

- [3

Repair
L, the
harness.

(BzHss)

3

—
® Transmission control
unit harness

side connector

17

Engine control unit
harness side connector

Check for an open circuit or a

short circuit to earth between the

transmission control unit and the

engine control unit.

e Transmission control unit
connector: Disconnect

e Engine control unit connector:

- e

i Repair
Disconnect % L. the
harness.
— {AETHT)
= = 6FU1543
© Mitsubishi Motors Corporation Dec. 1991 PWGE9004-B ADDED
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FUEL — On Vehicle Inspection of MPI Components

TRACTION CONTROL SIGNAL <Vehicles with TCL>

i

Traction -
control unit

antenna
control unit

Engine
control

unit

Traction control unit

Z

A
-—
~

7FU0845
@® Traction control unit connector Engine control unit connector
,1 2 3 4 5 6 7 a ...m—l.n ‘I’-‘h éggooéo'—;\;mmu-u-wu-u-ma’:
9[10[11[12]13[14[15]16[17]18 b N e o i
7EUNI9 7FU0653

OPERATION

© M

Control information between the engine con-
trol unit and traction control unit is passed by
mutual data communication.

When the engine control unit turns the tran-
sistor inside the unit OFF, the voltage sup-
plied to the traction control unit becomes
HIGH. And when the engine control unit turns
the power transistor inside the unit ON, the
voltage supplied to the traction control unit

itsubishi Motors Corporation Nov. 1990

PWGE9004

becomes LOW. As a result, the engine con-
trol unit inputs data signals to the traction
control unit by turning the transistor inside
the unit ON & OFF.

On the other hand, the traction control unit
also inputs data signals to the engine control
unit by turning the transistor inside the unit
ON & OFF.



FUEL — On Vehicle Inspection of MPI Components 13-139

3-directional
g terminal

7FU1031

Inspection of traction control (TCL) operating vacuum
(1) Remove the vacuum hose (green stripe) from the

vacuum actuator and connect a hand vacuum pump be-
tween the actuator nipple and vacuum hose via the 3-
directional terminal.

Set the hand vacuum pump near the driver's seat so the
vacuum check can be made from the driver's seat.

(2) Start the engine.
(3) Turn the TCL switch to the ON position.
(4) Set the selector lever in the D range and check the. TCL

operating vacuum when starting off.

03N0058

Normal vacuum with

Vehicle condition accelerator pedal depressed

Speedometer tester on front
wheel

150 mmHg (6 in. Hg) or more

On a dry paved road No change

© Mitsubishi Motors Corporation

Apr. 1991

NOTE

1.

With the front wheels mounted on a speedometer
tester, the function of the TCL system should stop and
the vacuum should decrease gradually 20 seconds or
more after the accelerator pedal is depressed.

If the front wheels slip and there is a difference in the
rotation of the front wheels and rear wheels, vacuum

controlled by the TCL system is supplied to the vacuum
actuator.

PWGES004-A REVISED



13-140 FUEL - On Vehicle Inspection of MPI Components

HARNESS INSPECTION

Engine control unit
harness side connector

@ Traction
control

unit harness
side connectori

Check for an open circuit or a
short circuit to earth between the
traction control unit and the engine

control unit. -1 2
e Traction control unit connector:

Disconnect
Engine control unit connector: Repair

Disconnect q( _L. the
harness.

(@Hz)

= 6FU1543
£ )
2 ] hang:er‘:scgjr&ler'::lolrj\rr‘gaor
@ Traction control unit
harness Side connector

7 -

71

= = 6FU1543

Check for an open circuit or a
short circuit to earth between the

traction control unit and the engine
control unit. -1
Traction contro! unit connector:

Disconnect

Engine control unit connector: Repair

Disconnect q( 1. the
harness.

(@®FHzD

© Mitsubishi Motors Corporation  Nov. 1990

FUEL PRESSURE TEST

1
()

(3)

(4)
(5)

(6)

(7)
(8)

Reduce the internal pressure of the fuel pipes and
hoses. (Refer to P.13-51.)

Disconnect the fuel high pressure hose at the delivery
pipe side.

Caution

Cover the hose connection with rags to prevent
splash of fuel that could be caused by some residual
pressure in the fuel pipe line.

Set a fuel pressure gauge on the special tool, placing
adequate O-ring or gasket between the gauge end spe-
cial tool prevent fuel leaks.

Attach the special tool set in step (3) to the delivery
pipe.

Connect the (-) battery terminal.

Connect a jumper wire to the terminal (black) for activa-
tion of the fuel pump and to the positive (+) terminal of
the battery to activate the fuel pump. With fuel pressure
applied, check to be sure that there is no fuel leakage
from the fuel pressure gauge and the special tool con-
nection part.

disconnect the jumper wire (from the terminal for activa-
tion of the fuel pump) to stop the fuel pump.

Start the engine and let it idle.

PWGE9004
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13-141

9

(10)

(1)

(12)

(13)

Measure the fuel pressure during idling.

Standard value: Approx. 270 kPa (2.7 kg/cm’, 38 psi)
at curb idle

Disconnect the vacuum hose from the fuel pressure
regulator, and then measure the fuel pressure while
using finger to plug the end of the hose.

Standard value: 330-350 kPa (3.3-3.5 kg/cm’, 47-50
psi) at curb idle speed

Check to be sure that the fuel pressure during idling
does not decrease even after the engine is raced a few
times.

Use a finger to gently press the fuel return hose while
repeatedly racing the engine, and check to be sure that
there is fuel pressure in the return hose also.

NOTE
There will be no fuel pressure in the return hose if there
is insufficient fuel flow.

If the fuel pressure measured in steps (9) to (12)
deviates from the standard value range, check for the
probable cause by referring to the table below, and then
make the appropriate repair.

Condition

Probable cause

Remedy

e Fuel pressure is too low.

Fuel filter is clogged.

Replace the fuel filter.

e Fuel pressure drops during racing.
¢ No fuel pressure in fuel return hose.

Malfunction of the valve seat
within the fuel pressure regulator,
or fuel leakage to return side
caused by spring deterioration.

Replace the fuel pressure
regulator.

Fuel pump low discharge pressure.

Replace the fuel pump.

Fuel pressure is too high.

The valve within the fuel
pressure regulator is sticking.

Replace the fuel pressure
regulator.

Clogging of the fuel return hose
and/or the pipe.

Clean or replace the hose
and/or pipe.

not connected.

No change of the fuel pressure when
vacuum hose is connected and wheg

Damaged vacuum hose or nipple
clogging.

Replace the vacuum hose, or
clean the nipple.

© Mitsubishi Motors Corporation  Nov. 1990
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FUEL — On Vehicle Inspection of MPI Components

(14) Stop the engine and check for a change of the value in-

dicated by the fuel pressure gauge. The condition is nor-
mal if there is no decrease of the indicated value within
two minutes.
If there is a decrease of the indicated value, monitor the
speed of the decrease, and, referring to the table below,
determine the cause of the problem and make the ap-
propriate repair.

Condition

Probable cause

Remedy

After the engine is stopped, the fuel
pressure drops graudally.

Injector leakage

Replace the injector.

Leakage at the fuel pressure
regulator valve seat

Replace the fuel pressure
regulator.

There is a sudden sharp drop of the
fuel pressure immediately after the
engine is stopped.

The check valve (within the fuel
pump) is not closed.

Replace the fuel pump.

© Mitsubishi Motors Corporation  Nov. 1990

{(15) Remove all remaining pressure from inside the fuel pipe.
(Refer to P.13-51.)

(16) Disconnect the fuel pressure gauge and the special tool
from the delivery pipe.

Caution

Because there will be a slight amount of remaining
pressure in the fuel pipe line, use rags to cover so
that fuel doesn’t splatter.

(17) Replace the O-ring at the end of the fuel high-pressure
hose with a new one.
(18) After connecting the fuel high-pressure hose to the
delivery pipe, tighten the installation bolt.
(19) Check to be sure that there is no fuel leakage.
@ Apply battery voltage to the terminal for activation of
the fuel pump so as to activate the fuel pump.
® With fuel pressure applied, check for leakage of the
fuel line.

PWGES004



FUEL - Detonation Sensor 13-143

DETONATION SENSOR E13vARA
REMOVAL AND INSTALLATION

1 Pre-removal and Post-installation

Operation

® Removal and installation of air in-
take plenum.

® Removal and installation of intake

E manifold.
\ \,J? i@/’/\

20-25 Nm
2.0-2.5 kgm
14-18 ft.lbs. \

03F0021

e »@ 1. Detonation sensor

SERVICE POINTS OF REMOVAL E13YBAA
1. REMOVAL OF DETONATION SENSOR
SERVICE POINTS OF INSTALLATION E13YDAA

1. INSTALLATION OF DETONATION SENSOR
It should be tightened firmly to the specified torque, as
there will be an effect on engine control.

03N0027

© Mitsubishi Motors Corporation  Nov. 1990 PWGES004
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FUEL - Fuel Tank

FUEL TANK

REMOVAL AND INSTALLATION

Pre-removal Operation
¢ Draining the fuel.

line and hose
(Refer to P.13-61.)

® Reduce the inner pressure of fuel

® Refilling the fuel.

Post-installation Operation

® Checking for fuel leaks.

«p

i} 35 ft.Ibs.
L7
13 Nm
V1.3 kgm

9 ft.lbs.

Removal steps

. Liner <DOHC>
. Power cylinder attachment bolt

<Vehicles with 4WS>
Fuel pump connector
Fuel gauge unit connector

. Drain plug

. Fuel tank cap
. Filler neck

. Vapor hose

. Filler hose

. Return hose

E13GA--

35 Nm
3.5 kgm

: 25 ft.lbs.

22 Nm*?
2.2 kgm
16 ft.lbs.

42 Nm
4.2 kgm 2
30 ft.Ibs.

11. Fuel high-pressure hose
»& 12. Vapor hose 03N0003
-« 13. Center exhaust pipe
14. Fuel tank protector
»a 15. Self-locking nut
16. Tank band
17. Fuel tank
®»& 18. Two-way valve
»@ 19. Vapor hose
20. Fuel gauge unit
21. Fuel pump unit

NOTE

*1. Drain plug head mark “4T"
<Vehicles built up to February, 1991>

*2. Drain plug head mark “7T"
<Vehicles built from March, 1991>

© Mitsubishi Motors Corporation

Dec. 1991 PWGE9004-B

REVISED
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13-145

03N0021

Two-way valve

Outlet side \Inlet side

Rubber hose

03NOO78

SERVICE POINTS OF REMOVAL

2.

13.

INSPECTION

E13GBAM

REMOVAL OF POWER CYLINDER ATTACHMENT
BOLT <VEHICLES WITH 4WS>

Remove the 4WS rear wheel steering power cylinder at-
tachment bolt, and lower the cylinder.

NOTE
Lowering the power cylinder provides working space.

REMOVAL OF CENTER EXHAUST PIPE

Remove the rubber hangers (2 places) and the bolt con-
necting the main muffler, and secure the center exhaust
pipe with wire.

E13GCAL

Check the hoses and the pipes for crack or damage.
Check the fuel tank cap for malfunction.

Check the fuel tank for deformation, corrosion or crack.
Check the fuel tank for dust or foreign material.

NOTE
If the inside of the fuel tank is to be cleaned, use any
one of the following:

(1) Kerosene
(2) Trichloroethylene
(3) A neutral emulsion type detergent

SIMPLE CHECKING OF THE TWO-WAY VALVE

Attach a clean hose and check the operation of the two-
way valve.

Inspection procedure Normal condition

Lightly blow from inlet side
{fuel tank side).

Air passes through with a
slight feeling of resistance.

25-30 mm
(1.0-1.2 in.)

03F007

© Mitsubishi Motors Corporation Nov. 1990

Lightly blow from outlet side
{canister side).

Air passes through.

SERVICE POINTS OF INSTALLATION
19.

E13GDAY

/12. INSTALLATION OF VAPOR HOSE/10. RETURN
HOSE

If the pipe has a stepped part, connect securely up to
the stepped part. If the pipe has no stepped part, insert
so that the inserted portion is 256-30 mm (1.0-1.2 in.)
long.

PWGESO04
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FUEL — On Vehicle Inspection of MPI Components

Canister side

Tank side

Tank band

Self-lock nut

03N0O13

03F007

03NOO14

Tank side

Vapor hose L
g;:gg Short
40 mm
(1.6in.)
Filer Long
hose 03R0341

© Mitsubishi Motors Corporation  Nov. 1980

18. INSTALLATION OF TWO-WAY VALVE

Install so that the installation direction of the two-way
valve is correct.

15. INSTALLATION OF SELF-LOCKING NUT (REAR)

Tighten the self-locking nut until the tank band touches
the body.

9. INSTALLATION OF FILLER HOSE/8. VAPOR HOSE

(1) Install the filler hose with the short connector piece
towards the tank.

(2) Insert the vapor hose all the way to the tank side,
and approx. 40 mm (1.6 in.) to the filler neck side.

PWGES004



FUEL - Fuel Line and Vapor Line 13-147

FUEL LINE AND VAPOR LINE E13KA-
REMOVAL AND INSTALLATION

m Pre-removal Operation

® Removal of air intake hose

® Reduce the inner pressure of fuel
line and hose
30 Nm (Refer to P.13-51)

M6 4 30 kgm :
5 Nm '
0.5 kgm 27 tt.lbs - - -
4 ftibs T Post-installation Operation

8 W
> m ® Checking for fuel leaks.
6 Delivery pipe ® |nstallation of air intake hose.
03N0O12
@ &

e Engine oil

o

35 Nm ; 7 12 9\@7
3.5 kgm /

35 Nm a@r .
25 ft.lbs 35 ham N

<Vehicles buiit up to

25 ft.lbs
October, 1992> -

R 1 S .
& A\
. &
3 % 7 ©
<Vehicles built from 9 9
November, 1992> .
%%-7
g 1 Removal steps
2 o— . _ ®@ 1. Vapor hose

O3NO0138

>4 Purge hose

. Canister

Eye bolt

. Fuel high pressure hose
O-ring

. Fuel filter

Return hose

Clip

. Protector <DOHC-L.H. drive vehicles>
. Fuel vapor pipe

. Fuel return pipe

. Fuel main pipe

«»

@
-

— e —
WN_2OOBNOCTAWN =

- e
>

SERVICE POINTS OF REMOVAL E13KBAM
Eye bolt 4. REMOVAL OF EYE BOLT

Remove the eye bolt while holding the fuel filter nut
securely.

Caution

Cover the hose connection with rags to prevent
splash of fuel that could be caused by some residual
pressure in the fuel pipe line.

High-pressure
hose

pipe 03NOOBS

© Mitsubishl Motors Corporation Oct. 1993 PWGES004-F REVISED



13-148 FUEL - Fuel Line and Vapor Line

, 7. REMOVAL OF FUEL FILTER
Mounting

bolts (1) Loosen the main pipe flare nut while hoiding the fuel
filter nut securely.

(2) Remove the fuel filter mounting bolts, and then
remove the fuel filter from the bracket.

pipe 03N0087
INSPECTION E13KCAR
e Check the hose and pipes for cracks, bend, deformation
and clogging.
e Check the canister for clogging.
® Check the fuel filter for clogging and damage.
SERVICE POINTS OF INSTALLATION E13KDAZ
8 8. INSTALLATION OF FUEL RETURN HOSE / 2. PURGE

HOSE / 1. VAPOR HOSE

(1) i the fuel pipe has a stepped part, connect the fuel
hose to the pipe securely, up to the stepped part, as
shown in the figure.

(2) If the fuel pipe does not have a stepped part, con-
nect the fuel hose to the pipe securely, so that!it is
the standard value.

03F007 Standard value: 25-30 mm (1.0-1.2 in.)

03F008

(1.0-1.2 in)

7. INSTALLATION OF FUEL FILTER

rEye bolt

High-pressure (1) When installing the fuel filter, first temporarily install

hose :>Gasketm the filter to the filter bracket; then insert the main
w pipe at the connector part of the filter, and manually

screw in the main pipe’s flare nut.

Fuel filter (2) Holding the fuel filter nut, tighten the fuel main pipe's

flare nut and eye bolt at the specified torque. Then

tighten the filter to the bracket.

Fuel mainj\ﬁa’e ! 6. INSTALLATION OF O-RING/5. HIGH PRESSURE FUEL
pipe 03Noot8 HOSE

(1) Apply a little amount of new engine oil to the O-ring.

Caution
Be sure to prevent the engine oil from entering into
the delivery pipe.

(2) Insert the hose, being careful not to damage the O-ring,
and tighten securely.

NOTE

Be sure to tighten securely to prevent fuel leaks so that
there will be high pressure between the fuel pump and
the delivery pipe. '

© Mitsubishi Motors Corporation Oct. 1993 PWGE9004-F REVISED



FUEL - TCL Control Unit 13-148-1

TCL CONTROL UNIT E13RA-
REMOVAL AND INSTALLATION

Pre-removal Operation
® Removal of the Trunk Side Trim
(L.H.}(Refer to GROUP 52 — Trim)

Post-mstallatmn Operation
® Checking of the Anti-skid Brake Sys-
tem (Refer to GROUP 35 - Service
Adjustment Procedures)

® (Checking of the TCL System
{(Refer to P.13-51-1)

® |nstallation of the Trunk side Trim
(L.H.) (Refer to GROUP 52 - Trim)

Removal steps

1. ABS-ECU connector
2. TCL-ECU connector
3. AgS-EgU
4. TCL-ECU
5. Bracket 10272

© Mitsubishi Motors Corporation  Dec. 1992 PWGES004-D ADDED



13-148-2 FUEL - TCL Switch/Hydraulic Unit <Vehicles with TCL>

\4 / /

16N0645

el |

N [2

3

—‘4

O,
(o))

7.8

14N0152

@ Mitsubishi Motors Corporation

Dec. 1992

TCL SWITCH E1sREAs
INSPECTION

1. Remove the instrument lower switch panel.
2. Remove the TCL switch.

3. Operate the switch to check continuity between the

terminals.
Connector
terminal
1 21314 ,718]|5 6
Switch position
ON O O
Neutral (}@-—O
OFF O O

NOTE
O—CO shows that there is continuity between the terminals.

HYDRAULIC UNIT
<VEHICLES WITH TCL>

Refer to GROUP 35 — Hydraulic Unit <Vehicles with ABS>

PWGES004-D ADDED



FUEL - Accelerator Cable and Pedal

13-149

ACCELERATOR CABLE AND PEDAL
REMOVAL AND INSTALLATION

<L.H. drive vehicles>

Removal steps

. Adjusting bolt ‘ .
. Inner cable connection on throttle body side

—
COBNDOAWN

Bush connection

. Accelerator cable

Accelerator pedal

. Split pin

. Accelerator arm

. Return spring

. Clip <R.H. drive vebhicles-A/T>

. Harness connector* <A/T>

. Accelerator arm bracket

. Accelerator pedal switch* <A/T>
. Adjusting bolt

NOTE
*: Vehicles built up to October, 1991

10*

E13¢A--

Post-installation Operation

® Adjusting the accelerator cable.
(Refer to P.13-49.)

® Adjusting the accelerator switch A/T
(Refer to GROUP 23 - Service Ad-
justment Procedures.)

n’/7

5

07N0025

. |

07L0037

07NOOO1

\ 07N0003

© Mitsubishi Motors Corporation
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13-150 FUEL - Accelerator Cable and Pedal

{&

t
Apply sealan rr

007

07N0026

© Mitsubishi Motors Corporation  Nov. 1990

INSPECTION E136CAL

Check the inner and outer cable for damage.

Check the cable for smooth movement.

Check the accelerator arm for bending.

Check the return spring for deterioration.

Check the connection of bushing to end metal fitting.
Check the accelerator switch for ON/OFF switching.
<AT>

SERVICE POINTS OF INSTALLATION E136DAS

11. APPLICATION OF SEALANT TO ACCELERATOR ARM
BRACKET <L.H. drive vehicles>
Apply drying sealant to the bolt mounting hole, and then
tighten the accelerator arm bracket.

PWGES004
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13-151

AUTO-CRUISE CONTROL
REMOVAL AND INSTALLATION

<L.H. DRIVE VEHICLES BUILT UP TO APRIL, 1994, R.H. DRIVE VEHICLES

BUILT UP TO OCTOBER, 1992>

OCONDDALWN —

b4
*
=3

612

—_
W

»a 15,
16.
17.

Removal steps of actuator

. Link protector

. Accelerator cable and link assembly connection
. Auto-cruise control cable and link assembly connection
. Throttle cable and link assembly connection

. Auto-cruise vacuum pump connector

. Pump bracket

. Auto-cruise vacuum pump assembly

. Link assembly

. Accelerator cable and pedal connection

. Accelerator cable

. Throttle cable and throttle body connection

Throttle cable

. Actuator. bracket
. Auto-cruise control cable and actuator connection

Auto-cruise control cable
Vacuum hose
Actuator

E13SA-

07L0037

© Mitsubishi Motors Corporation May 1994 PWGES004-G
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FUEL - Auto-Cruise Control

Removal steps of main switch

18.Instrument panel side switch
19.Main switch

Removal steps of control switch
<Vehicles without SRS>

20.Horn pad
21.Control switch

Removal steps of control switch
<Vehicles with SRS>

CAUTION: SRS

Before removal of air bag module,
refer to GROUP 52B - SRS Service
Precautions and Air Bag Module and
Clock Spring.

22.Air bag module (Refer to
GROUP 52B - Air Bag Module
and Clock Spring)

23.Air bag module bracket

24.Control switch

Pre-removal and post-installation op-

eration (Control unit)

® Removal and installation of the floor
console box
(Refer to GROUP 52 - Floor Con-
sole.)

CAUTION: SRS

<L.H. drive vehicles >

When removing and installing the
floor console in vehicles equipped
with SRS, do not let it bump
against the SRS diagnostic unit or
other components.

® Removal and installation of radio
and tape player (Refer to GROUP
b4 — Audio System.)

Removal of control unit
25. Control unit

Removal of sensors and switches

26. Throttle position sensor (buit-in
idle switch)

27.Vehicle speed sensor

28.Inhibitor switch <A/T>

30.Stop lamp switch
31.Clutch switch <M/T>

NOTE

29. Accelerator pedal switch* <A/T>

*: Vehicles built up to October, 1991

-\ ,\,f/

s35))

tzﬂ&‘ ’(é/,\'\ \\ _—F 21
\© a‘g \\ ] 20
18 19 = 1aNO148

25 (LHD) O7TNOO27

18NOBST O7TNOD28
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o w ] ~N [

07NOO16

S S2

OFF s { 30N <_] 0N
_Neutral OFF | Neutral

Relay
ILL

© 4] O

07NOO13

fLL: lllumination lamp
IND: Indicator lamp

INSPECTION
INDIVIDUAL PARTS INSPECTION

AUTO-CRUISE CONTROL MAIN SWITCH
(1) Operate the switch and check for continuity between the

terminals
. _Terminal b bl 2 | 3 | 4 | s
Switch position
OFF O——m——0
Neutral O y—1—0 O——0
ON o—+™»+0 | o—++0—+o0
NOTE

O—O indicates that there is continuity between the ter-
minals.

(2) When the battery @ side is connected to terminal @ and
the © side is connected to terminal ®, and the main
switch is turned to ON, check if battery voltage is output
between terminal @ and the earth until the main switch
is turned to OFF.

Next, when the main switch is turned to OFF, check if
the battery voltage that was output between terminal @
and the earth becomes 0V.

[ll :

=

“01 w]l Nt
P

0INOO17

© Mitsubishi Motors Corporation  Nov. 1990
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OFFe S on

OFF'-TON

J SET

RESUME gCANCEL

[ 3
o Jon

O7NO034

07NOO14

RESUME : ON

LBCANCEL
‘ :ON
SET : ON
07F0012
A2
/ 'SET
OFFe ON
RESUME < CANCEL
OFFI*voN OFF
1 Ton
¥l
O07N0014
© Mitsubishi Motors Corporation Apr. 1991

AUTO-CRUISE CONTROL SWITCH

<Vehicles without SRS>
(1) Remove the horn pad.
(2) Measure the resistance between the terminals when each
of the SET, RESUME and CANCEL switches is pressed.
If the values measured at this time correspond to those in
the table below, then there is no problem.

Switch position

Resistance between termi-
nals

Switch OFF

Nov continuity

CANCEL switch ON

Approx. 0

RESUME switch ON

Approx. 820 1

SET switch ON

Approx. 2700 Q

<Vehicle with SRS>

(1) Remove the air bag module.

(2)

Caution

Before removal of air bag module, refer to GROUP 52B -
SRS Service Precautions and Air Bag Module and Clock

Spring.

Measure the resistance between the terminals when each
of the SET, RESUME and CANCEL switches is turned to
ON.

If the values measured at this time correspond to those in
the table below, then there is no problem.

Switch position Resistance between termi-

nals

When switch is not oper- No continuity

ated

When switch is operated Approx. 0

toward

(CANCEL switch ON)

When switch is operated Approx. 820 Q

upward

(RESUME switch ON)

When switch is operated Approx. 2700

downward

(SET switch ON)
PWGE004-A REVISED
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13-154-1
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© Mitsubishi Motors Corporation

Apr. 1991

STOP LAMP SWITCH

(1) Diconnect the connector.
(2) Check for continuity between the terminals of the

switch.

Switch

Measurement ~Jerminal
conditions

For stop lamp
circuit

For auto-cruise
control circuit

2 3

1 4

When brake pedal
depressed.

When brake pedal not
depressed.

NOTE

O—O indicates that there is continuity between the ter-

minals.

CLUTCH SWITCH CHECK <M/T>

(1) Remove the clutch switch connector.

(2) Check if there is continuity between the clutch switch
terminals while the clutch pedal is depressed, and if
there is no continuity when the clutch pedal is released.

PWGE9004-A
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FUEL - Auto-Cruise Control 13-155

<Vehicles built up to October, 1992>

TFAQ359

<Vehicles built from November, 1992>

18NOO27

Al

Release
Control gvalve
valve

$2 ¥3 *G

oracosc

© Mitsubishi Motors Corporation  Dec. 1992

INHIBITOR SWITCH (“N” POSITION)
<Vehicles built up to October, 1992>

(1) Disconnect the connector.

(2) Check to be sure that there is continuity between con-
nector terminals 8 and 9 when the selector lever is
moved to the “N” range.

<Vehicles built from November, 1992>

(1) Disconnect the connector.

(2) Check to be sure that there is continuity between con-
nector terminals 7 and 8 when the selector lever is
moved to the "“N" range.

THROTTLE POSITION SENSOR
Refer to P.13-43, 45.

IDLE SWITCH

Refer to P.13-43, 45.

VEHICLE SPEED SENSOR

(1) Remove the combination meter.

(2) When using a (©®) driver [width 2.9 mm (0.11 in.)] to turn
the speed meter shaft, check if there is alternately con-
tinuity and then no continuity between terminals O and

AUTO-CRUISE VACUUM PUMP

INSPECTION OF SOLENOID VALVE (CONTROL VALVE,

RELEASE VALVE)

(1) Remove the auto-cruise vacuum pump connector.

(2) Measure the resistance value between terminals @ - @
and between @ - ®.

Standard value: 50-60Q

(3) Check that the solenoid valve makes an operating noise
when battery voltage is impressed between terminals @
- @ and between @ - ®.

(4) If there is a malfunction of the soleniod valve, replace
the auto-cruise vacuum pump assembly.

MOTOR INSPECTION

(1) Remove the auto-cruise vacuum pump connector.
(2) Check that the motor revolves when battery voltage is
impressed between terminals @ - @.

PWGES004-D REVISED



FUEL - Auto-Cruise Control

35 mm
(1.38in.) or more

of holder

07A0052

ACTUATOR INSPECTION

(1) Remove the actuator.

(2) Apply negative pressure to the actuator with the vacuum
pump and check that the holder moves more than 35
mm (1.38 in.). In addition, check that there is no change
in the position of the holder when negative pressure is
maintained in that condition.

(3) First install the actuator and then inspect and adjust the
auto-cruise control cable (Refer to P.13-49.)

Auto-cruise

SERVICE POINTS OF INSTALLATION
15. INSTALLATION OF AUTO-CRUISE CONTROL
CABLE/12. THROTTLE CABLE/10. ACCELERATOR

CABLE
Connect each cable as shown in the diagram.

Washer hose

Accelerator
cable (Except
L.H. drive vehicles)

Auto-cruise

control cable Vacuum hose
control cable  accelerator Cross section C-C
cable
Cross section A-A Cross section B-B

07NOOO7

Fix the throttle cable marking points.

I Fix to the resonator clamp.

]

5

Accelerator cable

Auto-cruise
control cable

Vacuum hose

S

Throttle cable

ar o

(LHD)

Clip the cruise controt cable and the O7ND030
vacuum hose marking points.

© Mitsubishi Motors Corporation  Nov. 1990
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13-157

REMOVAL AND INSTALLATION

<R.H. DRIVE VEHICLES BUILT FROM NOVEMBER, 1992>

Pre-removal Operation
e Adjustment of Auto-cruise Control
Cables (Refer to P. 13-52)

07L0037

Removal steps of actuator

. Link protector
. Auto-cruise control cable and link assembly connection
. Throttle cable and link assembly connection
. Accelerator cable and link assembly connection

—~OOVONDTIAWN =

Auto-cruise vacuum pump connector ‘
Vacuum hose and vacuum pump connection
Link and vacuum pump assembly

. Auto-cruise vacuum pump assembly

. Pump bracket

. Link assembly

. Accelerator cable and pedal connection

. Accelerator cable

. Throttle cable and throttle body connection
. Throttle cable

. Auto-cruise control cable and actuator connection
. Auto-cruise control cable

. Vacuum hose

. Actuator bracket

. Actuator

E13SA-A

03L0173

© Mitsubishi Motors Corporation May 1994 PWGE9004-G
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FUEL - Auto-cruise Control

Removal steps of main switch

18.Instrument panel side switch
19.Main switch

Removal steps of control switch
<Vehicles without SRS>

20.Horn pad
21.Control switch

Removal steps of control switch
<Vehicles with SRS>

CAUTION: SRS

Before removal of air bag module,
refer to GROUP 52B - SRS Service
Precautions and Air Bag Module and
Clock Spring.

22. Air bag module (Refer to
GROUP 52B - Air Bag Module
and Clock Spring)

23.Air bag module bracket

24.Control switch

NOTE

For information concerning control unit,
sensors and switches, refer to P.13-1562.

<Vehicles without SRS>

\Q[ o ! =0

= . SN A
i N Y= @

Sy

5 e - 3‘
- Vi ,I/ Q\/
ez I N \\
20 21 g
19 18 07N0048

<Vehicles with SRS built up to April, 1994>

07N0O033

<Vehicles with SRS built from May, 1994>

07N0047

© Mitsubishi Motors Corporation May 1994

INSPECTION
Refer to P.13-153.
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REMOVAL AND INSTALLATION <L.H. DRIVE VEHICLES BUILT FROM MAY, 1994>

® Adjustment of Auto-cruise Control

Pre-removal Operation
Cables (Refer to P. 13-52)

07L0037

12 11

07N0042

Removal steps of actuator

1. Link protector

2. Auto-cruise control cable and link assembly connection
3. Throttle cable and link assembly connection

4. Accelerator cable and link assembly connection

5. Auto-cruise vacuum pump connector

6. Vacuum hose and vacuum pump connection

7. Link and vacuum pump assembly

8. Auto-cruise vacuum pump assembly

9. Pump bracket
10. Link assembly
11. Accelerator cable and pedal connection
12. Accelerator cable
13. Throttle cable and throttle body connection
14. Throttle cable
15. Auto-cruise control cable and actuator connection
16. Auto-cruise control cable
17. Vacuum hose
18. Actuator bracket
19. Actuator

© Mitsubishi Motors Corporation May 1994 PWGES004-G ADDED
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1INOIAS

Removal steps of main switch

18.Instrument panel side switch . ]
19. |\r/1|ain switchp <Vehicles with SRS>

Removal steps of control switch
<Vehicles without SRS>

20.Horn pad
21.Control switch

Removal steps of control switch
<Vehicles with SRS>

CAUTION: SRS

Before removal of air bag module,
refer to GROUP 52B - SRS Service
Precautions and Air Bag Module and
Clock Spring.

22. Air bag module (Refer to 07N004T
GROUP 52B - Air Bag Module
and Clock Spring)

24.Control switch

NOTE
For information concerning control unit, sensors and switches, refer to P.13-152.

INSPECTION
Refer to P.13-153.

© Mitsubishi Motors Corporation May 1994 PWGES004-G ADDED
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